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From Blue Sky to Blue Chips 


| were may be some doubt in the minds of the public about whether they 
“know the petroleum industry” or whether they “like us,” but there is no 
question that oil company stocks appeal to the investing public. 

The Petroleum Engineer survey of annual reports shows that more 
people than ever before own shares in the oil and gas industry. Several oil 
companies are among the top ten in number of stockholders. After American 
Telephone and Telegraph Company and General Motors, comes Jersey Stand- 
ard, with 270,000 owners of common stock, the third largest number among 
U. S. companies. Cities Service, Socony-Vacuum, Standard of Indiana, Stand- 
ard of California, Sinclair, The Texas Company, Phillips, Sunray, and Gulf 
each has more than 60,000 persons or organizations as shareholders. 

It is a significant trend — this widespread ownership — and highly impor- 
tant to the industry. A man or woman who owns one share of stock in a 
petroleum company is not indifferent to its progress. 

The oil industry has 
come a long way from the jMuUMBER of COMMON and 
days when it stood about PREFERRED STOCKHOLDERS _ tiousanos 
where the uranium explora- , 40 
tion industry does now. Oil 
shares have gone from “blue 
sky” to “blue chips.” Many 
companies are on the “in- 
vestment’ lists of financial 
analysts. A majority of the 
industry s traded stocks are 
highly regarded by brokers. | 3 

7 “TI 45 ‘Ab -'47 '48 .'49. 50 '5¥--'32--'S3. 54 

There are still specula- . 
tive oil stocks with wide In Sohio’s annual report is this graph showing how number ot 
fluctuations and consequent stockholders have more than tripled in nine years. 
higher gains or losses but the overall oil market is considered more stable than 
ever before and attracts more investors. 

Values of most oil stocks on the exchanges have risen steadily in the last 
few years. In 1954, despite the fall off in net gain, virtually every oil com- 
panys shares increased in value, some spectacularly. Stockholders’ equity has 
shown a steady rise. 

This can hardly be called inflation because in 1954 the U. S. industry 
spent $5 billion or more to find and develop supplies and to purchase facilities 
for processing, transporting, storing, and marketing oil and gas. A substantial 
part of this sum comes from earnings. 

Dividends are small proportionately but the investment in reserves and 
facilities for expanded operations means a dynamic, confident, and experienced 
industry with an eye on tomorrow. 





Ernestine Adams 
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IT DOES THE JOB FAST 


A pipe line goes through some pretty rugged 
spots. And in those spots,a pumping problem is 
really a problem with nothing but big, bulky 
pumps available. 

Not so with a Homelite. A Homelite will get to 
a job any place. If a light truck or jeep can’t get 
it there, a man can pick it up and carry it there. 
You get pumping started fast. What’s more, you 


Toronto, Montreal, Vancouver, Quebec 
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FOR PIPE LINE CONSTRUCTION 
YOU CAN’T BEAT A agave 


HOMELITE 


IT GETS TO THE JOB FAST 





A 


pump fast. A Homelite handles up to 15,000 
gallons per hour without clogging, without 
trouble. Moreover, it keeps seepage at strainer 
level automatically. It has a 28 foot suction lift 
... fastest self priming... and its built-in gaso- 
line engine is quick starting, weatherproof and 
dust proof. 
Write for free demonstration. 
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Manufacturers of Homelite » 
Carryable Pumps * Generators a Mm E L é a4 = 
Blowers * Chain Saws A ; : 
Canadian Distributors: Terry Machinery Co., Ltd., "Seysce a ; Cc ©] R P @] R A T J @] N 


4705 RIVERDALE AVENUE e@ PORT CHESTER, N. Y 


To obtain more information on products advertised see Page E-41 A-9 
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HIGHLIGHTS 


xk wk 





Ten gas-producing companies 
have been ordered by the Kansas 
Corporation to show cause why more 
gas has not been purchased from the 
Hugoton field in the southwestern 
part of the state. Hearing has been 
set for May 16. Commission officials 
feared unbalanced drainage of the 
field because of larger withdrawals 
from Oklahoma and Texas Pan- 
handle sides of the field. 


= & 


Senate approval of the Neely 
amendment may be affected nega- 
tively by a 20-page state department 
memorandum discouraging its pas- 
sage. The amendment would estab- 
lish a fixed import quota. The memo 
suggested that such legislation would 
be difficult to change in emergencies, 
as well as discourage peaceful settle- 
ment of the problem by the industry 
itself, and cause “embarrassment 
and hard feelings” toward us by 
other countries. 


x *k* * 


Coal lost ground to oil and gas 
by 20 per cent in the last four years 
according to the Bureau of Mines. 
Oil and gas now dominate fuel sup- 
ply, providing 66.8 per cent of the 
usable energy from mineral fuel and 
water power in 1954 against coal’s 
29.3 per cent. In 1950 coal supplied 
40.5 per cent of the total, and in 
1900 88.9 per cent. 


x * * 


Union Oil of California has 
been slow to find a buyer for an an- 
nounced sale of 1,000,000 bbl of 
crude. The surplus oil had resulted 
from a special situation of temporary 
nature, according to West Coast of- 
ficials. Several companies have ex- 
pressed interest in the offer, although 
many claim they have not been con- 
tacted. 

xk * 


Oilmen have a real public re- 
lations problem on their hands to- 
day, A. L. Solliday, executive vice 
president of Stanolind told produc- 
tion men in API’s Rocky Mountain 
division recently. We have done a 
good job in finding and producing oil 
and gas and in turning them into use- 
ful products but “we have failed to 
explain the nature of our business, 
its risks and hazards.” Solliday said 
that the industry has neglected to 
answer charges made against it, and 
let misinformation creep in. 
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Digest of News and Comment 


If natural gasoline is to com- 
pete satisfactorily with improved 
motor fuels now on the market, new 
methods must be found for eco- 
nomic upgrading. Refiners are work- 
ing to solve similar problems of vol- 
ume production involving light crude 
fractionation, refining executives told 
members of the Natural Gasoline 
Association of America in annual 
session at Dallas, Texas, recently. 

x *k* * 


To compensate for reductions ‘ 


in purchasers’ nominations to buy 
Texas crudes for May, the state trim- 
med its May allowables 214,195 bbl 
to 3,072,150 bbl daily. Texas wells 
will produce on a 16-day schedule 
for the coming month. Railroad 
Commission will establish allowables 
for June and July at a special meet- 
ing in May. Louisiana Conservation 
Commission reported its May prora- 
tion would remain unchanged from 
the April allowable. 
xk & * 

LP-Gas usage in trucks, buses, 
stationary engines and lift trucks in- 
creased by 42 per cent last year, 
final tabulations by the Liquefied 
Petroleum Gas Association show. 
The Association’s survey also re- 
vealed that some 197,000 tractors 
were running on butane or propane, 
23 per cent more than the total for 
the previous year. 


Desk and Derrick Clubs have 
launched another method of acquir- 
ing information about the oil indus- 
try—this time the intensive seminar 
method. The short courses are given 
in cooperation with universities, the 
lecturers chosen both from the uni- 
versity and the industry. 

Los Angeles Desk and Derrick 
Club held a one-day seminar at 
UCLA, May 7. Dallas, Texas, Desk 
and Derrick Club in cooperation 
with Southern Methodist University 
will hold a short course for 400 
members from Texas, New Mexico, 
Arizona, and Arkansas, June 3-5. 
New Orleans members have one 
June 3-5 at Tulane University for 
the Southeast district. 

Oklahoma Desk and _ Derrick 
Club is sponsoring a seminar at Ok- 
lahoma University, Norman, June 
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In its annual report Union Oil 
Company ot California shows in this 
graph what one company pays in 
local, state and federal direct and 
excise taxes in comparison with the 
pay and benefits to employees and 
dividends to shareholders. Other 
findings from an annual report sur- 
vey begins on Page A-63. 





11-12. This will include members 
from Oklahoma and Kansas. 

Oklahoma City Desk and Derrick 
Club was the first one to hold a 
seminar. Like the one planned this 
June, it was held at Oklahoma Uni- 
versity where the hundred members 
who attended stayed in dormitories 
at the university extension quarters. 
Lectures were given throughout the 
two days, a concentrated review of 
oil and gas operations, with question 
periods. 

In 1954, Tulsa Desk and Derrick 
Club sponsored a seminar at Tulsa 
University with another program of 
lectures of high caliber. The en- 
thusiasm generated by the two Okla- 
homa courses spread this year to 
Louisiana, Texas, and California. It 
is clear, Desk and Derrick members 
approve this intensive road to learn- 
ing. 
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VAVAAAVAAAAAAAAAAAY 


SILLERS | 
FLEX RING: 
CLOSURE 


for faster access 
to the inside of 


pressure vessels 

it’s no effort at all to reach the inter- 

nals of this Peerless Gas Odorizer a 

through the Sillers Flex-Ring Closure. or piping... 
(1). Flex Ring Unit as 
sembled as in service 
(2). Spider released, gas 
ket being removed. [ 
After gasket is removed 
plug is rotated to open 
(4). Unit completely 
opened and in a fractio 
of time taken for conve 
tional type closures 


SIMPLE and SAFE to OPERATE... 


An entirely new design and seal principle, the FOR USE ON 

SILLERS FLEX RING CLOSURE gives you many 

advantages and economies such as LOW INITIAL BOILERS 

COST. ..LESS TIME IN OPENING AND CLOSING 

(JUST ONE BOLT)... TIGHTER SEAL AT HIGH EVAPORATORS 
Sillers Flex Ring Closures are utilized PRESSURES ... LESS WEIGHT... EASE OF HAN- 
on te forge scrubbers alam DLING . . . and NO SEAL DESTRUCTION IN CASE HEAT 
Processing Plant in South Texas. 

OF FIRE. Sillers Flex Ring Closures are available 

in all standard sizes and can quickly be adapted EXCHANGERS 


for special applications. 
FILTERS 


GET COMPLETE DETAILS TODAY 
SEND FOR BULLETIN NO. 3000 


STRAINERS 
ABSORBERS 


The perfect closure for Boilers, Evaportors, Heat 
Exchangers, Autoclaves, Filters, Strainers, Absorb- PRESSURE 
ers and all types of Pressure Vessels and Piping 


Systems. VESSELS 


SILLERS ENGINEERING COMPANY 


Division of Peerless Manufacturing Company 
Here is a typical Sillers Flex Ring 
Closure installation on a Sillers BOX 13165 DALLAS, TEXAS 


Scraper trap on a products pipeline 
in East “ . . . . one 
See Oxlchome Representatives in Principal Cities 
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HIGHLIGHTS=2 





Digest of News and Comments” 





Shell Development Company 
has installed a 2,000,000-volt atom- 
smasher at its Houston, Texas, re- 
search division. The unit will be used 
as an analytical tool and in explora- 
tion and production research to 
duplicate nature’s own radioactive 
processes relative to oil formation. 


x * * 


Geophysical activity in the 
United States and Canada last year 
dipped below the record set in 1953. 
Overall decrease in the use of seismic 
crews was responsible for the de- 
crease. Exploration by gravity meth- 
ods showed a marked rise, according 
to figures released by the Society of 
Exploration Geophysicists. 


x * * 


Sapphire Petroleums has be- 
gun uranium exploration work on a 
160,000-acre tract in Colorado 
Plateau area of New Mexico. Lease 
was awarded to Sapphire, acting 
with several other companies, by the 
Acoma Pueblo Indians in February. 
Other interests include White Eagle 
Oil Company, Panhandle Oil Corpo- 
ration and Freeport Sulphur Com- 
pany. 

xk 

Sinclair has withdrawn from 
the Iranian Consortium and assigned 
its rights to Richfield Oil Corpora- 
tion, its affiliate. While the com- 
pany’s unit interest was so small to 
be “uninteresting,” the addition to 
Richfield’s existing interest should 
place the affiliate in a much stronger 
position to make the venture effec- 
tive and profitable, company officials 
said. 


x * * 


State of Oklahoma has been 
refused the right to regulate pro- 
cessed natural gas sold into out-of- 
state pipelines by an April Supreme 
Court ruling. Natural Gas Pipeline 
Company, a gas buyer for Phillips 
Petroleum and Panoma Corporation, 
had questioned an Oklahoma Cor- 
poration Commission ruling which 
boosted the minimum price from 7 
to 9.8262 cents per 1000 cu ft. 


x *k * 


Seasonal slump in fuel de- 
mand has brought about cuts in re- 
finery runs by several of the majors. 
Continental Oil has set a 11.3 per 
cent decrease for the second quarter 
of 1955. Cities Service is trimming 
its Oklahoma crude purchases in 
April to 70 per cent of that run in 
February. Standard of Indiana will 
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cut its runs to the stills by 8 per cent 
in April and May. Humble will re- 
duce May refinery operations 20,000 
bbl daily. 

k wk 


Future of the Federal highway 
program looks dark, as financing 
problems increase. Comptroller Gen- 
eral Campbell has questioned the 
legality of using the federal gasoline 
tax for the explicit purpose of high- 
way financing; accordingly, legisla- 
tion has been proposed to eliminate 
the tax entirely and let the states 
handle their own highway projects. 
Other bills, however, would increase 
the gas tax. 

x *& * 


Construction in the gas utilities 
and pipe line industry will exceed a 
billion dollars this year, American 
Gas Association estimated. New con- 
struction and several projects plan- 
ned earlier but deferred until this 
year has upped the original outlay to 
make it the second largest expansion 
year in the industry’s history. Con- 
tinued natural gas regulation could 
mean a downward revision of this 
figure. 

x k * 


American Farm Bureau Feder- 
ation and five other leading farmer- 
stockmen associations, are taking an 
active stand against natural gas regu- 
lation. The Bureau’s statement made 
before the House Commerce Com- 
mittee held that since substantial gas 
reserves lie beneath farms, any en- 
croachment by the government into 
price regulation in the field would be 
detrimental to the concept of private 
ownership as well as harmful to 
consumer interests. 


* & * 


If auto production goes hand 
in hand with petroleum consumption, 
the industry is in for a record year. 
Passenger car assemblies totaled 
3,000,000 by first week in May 
Last year only 2,000,000 vehicles 
were completed in the same period. 


x * * 


Shell Chemical Corporation is 
setting up three new chemical plants 
at Norco, Louisiana for commercial 
production of hydrogen peroxide, 
glycerine and acrolein. Work on the 
first plant, to produce more than 30,- 
000,000 Ib of hydrogen peroxide 
yearly, is to begin immediately. 
Plants will involve processes inno- 
vated by Shell Development making 
use of refinery waste gases. 


a 


The City of Long Beach, in q 
4-to-3 decision on April 5, by the 7 
California Supreme Court, was de- 
nied the right to use surplus oil tide- 
land funds for other than harbor de- 
velopment projects. 

x *& ® 


Alan F. Griffith, petroleum 
engineering student at the University 
of Oklahoma, has been chosen as the 
winner of the American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers’ district student 
paper contest conducted at the Uni- 
versity of Tulsa. 

xk wk * 

A federal grand jury is look- 
ing into recent “irregular” gasoline 
price fluctuations in New Jersey for 
restraint of trade or illegal price fix- 
ing. Sharp price hikes, accentuated 
by intermittent price cutting, picket- 
ing and a retailer group merger have 
brought action by the Department of 
Justice anti-trust division. 

xk *& * 


Humble, Gulf and Texas Com- 
pany have begun joint operation of 
a $7,500,000 natural gas cycling 
plant at Krotz Springs, Louisiana. 
Processing of 100,000,000 cu ft of 
gas per day can be handled when 
plant reaches full operation. 

x * * 


Alaska legislature passed bills 
establishing an oil and gas conser- 
vation commission, and defined ‘and 
prohibited oil and gas waste. Utah 
has designated its state land board 
as its conservation group. Wyoming, 
South Dakota, and Nevada state 
bodies have voted regular member- 
ship in the Interstate Oil Compact 
Commission. 

x *& & 


Agreement has been reached 
between the Interior Department and 
the State of California permitting 
geological and geophysical explora- 
tion in Outer Continental Shelf under 
state supervision. It is similar to 
agreements signed earlier with Texas 
and Louisiana. Negotiations on ex- 
ploration agreements also are under 
way with Florida and Mississippi. 

x *& * 


American Association of Pe- 
troleum Landmen met in Fort Worth, 
Texas, April 28-30 to chart the 
future of the new organization. At 
the initial sessions, the group heard 
Arkansas’ Rep. Oren Harris and Sin- 
lair President P. S. Spencer. The 
association has already enlisted over 
800 members from 23 states. 
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if yowre going to build 


a pipeline, select experienced 


pt peline engineers 


Gulf Interstate Engineering Company has the experience you need in building 
oil and gas pipelines. In every phase of design and construction, 
Gulf Interstate engineers have set an advanced pattern for the pipeline industry. 


Your inquiries are invited. 


Gulf Interstate Engineering Company 


GULF INTERSTATE BUILDING @ HOUSTON, TEXAS 
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Petroleum Profile 





So this was the petroleum industry! 
The young roustabout hacked away at 
the brush about him. For this he got 
$60 a month—no board. As he dragged 
back to camp, dusty and sweaty, mus- 
cles aching after a 10-hour day, he 
felt discouraged. 

Here he was 22, with a degree in 
geology and mining, and the only job 
the oil industry could offer was that of 
an unskilled laborer. Al Peake himself 
didn’t even dream then that he would 
one day be president of the nation’s 
third largest oil company. 

Alonzo W. Peake had been born in 
Kansas City, the youngest of two sons 
of a dry goods and haberdashery mer- 
chant. His route to school took him 
along a branch of the Santa Fe trail, 
over which his father as a young man 
had driven freight wagons into New 
Mexico. 

Vacations meant the joys of fishing 
with a home-made pole along the Mis- 
souri River—a hobby he never would 
outgrow. 

The Peakes moved to Azusa, Cali- 
fornia, while the boy was in his teens. 
He finished high school there. 

Working as waiter, cook, janitor, 
and draftsman, he earned his way 
through Stanford University. He won 
his letter in track, completed his studies 
in three and a half years and was grad- 
uated in 1912. 

After a few months in the San Fran- 
cisco office of a petroleum and mining 
engineer consultant, young Peake 
turned south for some experience in 
the oil fields being developed in Ven- 
tura County. 

The Montebello Oil Company 
needed no geologist, but there were 
some roustabout jobs open, if a young 
fellow was willing to start at the bot- 
tom. It was rock-bottom—and the job 
was cutting brush to clear off sites for 
drilling new wells. 

Promotions came along: Pumper, 
tool dresser, lease foreman, then as- 
sistant field superintendent. 

Midwest Refining Company en- 
gaged him as superintendent in Wyo- 
ming’s Big Muddy oil field in 1916. In 
the next 12 years he rose to superin- 
tendent of the gas department, chief 
engineer of the field division, and gen- 
eral superintendent of production. In 
the latter job he was in charge of build- 
ing a 25,000-kw electric generating 
plant for the electrical operation of 
the 22,000-acre Salt Creek field in 
Natrona County, Wyoming. He was 
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A. W. Peake 


one of the assets Standard Oil of In- 
diana acquired when it bought Mid- 
west Refining in 1921. Five years later 
Peake became a director of Midwest. 

When, in 1928, Standard’s directors 
needed a president for a production 
subsidiary in the South and Southwest, 
the Dixie Oil Company, they chose 
A. W. Peake. 

Two years later he went to Chicago 
as a director of Standard and vice pres- 
ident in charge of production. In that 
position, he directed for years the ex- 
tensive crude producing, purchasing, 
and transportation operations of the 
company’s Stanolind subsidiaries. 

In 1945 Peake was elected president 
of Standard Oil. He has directed all the 
company’s operating departments since 
then. In the period to 1954 Standard’s 
consolidated total assets soared from 
$940 million to more than $2 billion; 
production of crude oil and natural gas 
liquids increased from 179,400 bbl 
daily to 249,600; refinery throughput 
went up from about 320,700 bbl a day 
to 579,500; sales increased from $601.5 
million to more than $1.6 billion. 

Peake’s longtime friend and 40-year 
team mate in Standard’s top manage- 
ment, Dr. Robert Ex Wilson, chairman, 
said recently: — 

“As a business associate, Al’s main 


characteristics are his forthrightness 
and his ability to spot the weak points 
in a situation or an organization. There 
is never any doubt as to where he stands 
on a given subject; but he retains an 
open mind, and, if convinced that he is 
mistaken, he is prompt to admit it.” 

Peake has also been a director of 
The American Oil Company, a Stand- 
ard subsidiary; Continental Illinois Na- 
tional Bank and Trust Company, Chi- 
cago; the American Petroleum Insti- 
tute; and the Chicago Association of 
Commerce and Industry. He is on the 
National Advisory Board of Junior 
Achievement and a former Northwest- 
ern University trustee. During World 
War II he served on the Petroleum Ad- 
ministration for War board. 

On May 3, at 65 he retired as presi- 
dent, to be succeeded by Frank 0. 
Prior, executive vice president. Two 
days later he gave up the directorship 
he has held for 25 of the 34 years he 
has served Standard and subsidiaries. 

But, like the young roustabout, he 
won't quit working. He'll open a petro- 
leum consulting office in San Francisco. 

“I don’t want too much business,” 
he told a reporter recently, explaining 
that he wants a little time for hunting 
and fishing—and to play with his 
grandchildren in California. 
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U. S. Oil Companies Pass $5 Billion 
Mark for Annual Capital Expenditures 


1954 ANNUAL REPORTS SHOW 


Gross Income 4% Higher 
Smaller Net Income 
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Ernestine Adams* 


IN 1954, for the first time, the U. S. 
petroleum industry paid out more than 
$5 billion for capital investments. This 
money went to explore for and develop 
oil and gas reserves, construct and ex- 
pand processing plants, build pipe lines, 
tankers and terminals, both in the 
United States and abroad. 

Indications are that 1955 will see yet 
higher expenditures, probably from 
$5% to $5% billions. These will come 
primarily from the companies with 
large interests abroad, except in iso- 
lated cases like Tide Water Associated 
Oil Company, which plans to double 
capital investment in 1955. On the 
other hand, a survey of annual reports 
of operating oil corporations on stock 
exchanges shows that the smaller inde- 
pendents are spending more than the 
big companies in proportion to their 





*Management Editor. 


CAPITAL AND EXPLORATORY EXPENDITURES 


WESTERN HEMISPHERE 
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Standard of California graph shows how it has increased capital investment since 1945. 
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net earnings. This is probably also true 
of companies individually owned, 
which do not release financial reports. 

The prosaic figures form a picture of 
a huge, expanding, vital industry with 
dynamic management in a highly com 
petitive field. 

Why does the oil industry spend so 
much to expand its supply and capacity 
at a time when there is an excess in 
domestic crude oil producibility and re- 
fining capacity? Socony-Vacuum an 
swers that question with: “The main 
reason is that we anticipate continued 
growth in the use of oil. In an industry 
as vital and dynamic as petroleum, 
companies must act in response to 
future as well as present considerations 
Money must be spent now to provide 
equipment and sources of supply we 
will need several years hence.” 

The Shell report indicates the results 
of a planned expansion with: “The 
large postwar capital expenditure pro- 
gram has made it possible for you: 
company to keep pace with both the in 
dustry-wide expansion and the increas 
ing public acceptance of its products 
Effects of these investments may be 
measured by the 197 and 249 per cent 
increases, respectively, in 1954 sales 
revenue and net income over those of 
1946. It is expected that the level of 
capital expenditures in 1955 will be 
about the same as last year, but should 
decline in 1956.” 


THANKS, UNCLE SAM 

Gross total income for the companies 
under study was about 4 per cent higher 
in 1954 than in 1953, due somewhat to 
slightly higher crude oil prices, to mar 
keting emphasis on special products, to 
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increase in chemical sales, and to rise 
in volume for those in foreign 
operations. 

Net income did not quite reach the 
1953 total, running about 2 per cent 
lower. Without the lower direct taxes 
which took effect in 1954, the net in- 
come would have dropped another 2 
per cent. A number of companies had 
lower taxes to thank for small increases 
in net income. 

Jersey Standard, Shell, Continental, 
Pure, Lion, Signal, and Texas Pacific 
are among those whose net increase 
would not have been possible without 
lower direct taxes for the year. Overazil 
cut in taxes amounted to 9 per cent al- 
though some companies were paying 
higher direct taxes and taxes collected 
for local, state and federal agencies 
were usually higher. 

Mid-West Refineries ran counter to 
the trend—had a lower gross income 
and higher net, which were accounted 
for by “(a) increased efficiency of our 
operations, (b) substantial savings in 
Federal income taxes effected through 
revision of depreciation bases and rates 
in addition to larger allowances from 
Certificates of Necessity, and (c) re- 
duced charges for amortization of 
emergency facilities.” 


CAUSES OF DROP 

Principal factors adversely affecting 
net income, according to the Ohio Oil 
Company report, were “lower crude oil 
production, higher depreciation and de- 
pletion charges, sharply increased ex- 
ploration costs, and narrower profit 
margins in the company’s refining, mar- 
keting and transportation operations.” 

Lower profit margins, the report 
states, resulted from more intense com- 
petition and reflect the substantial in- 
crease in the industry’s capacity to pro- 
duce, refine, and transport petroleum. 

Houston Oil Company of Texas 
named lower production as cause of 
lower net income. Along with other op- 
erators the company “was allowed to 
produce its wells only 194 days during 
1954, just over half the calendar days. 
This was an 18 per cent reduction from 
1953’s already low level of 236 days. 


ee Footnotes to Table 1. 


* Has foreign operations. 

7 Plus stock. 

: Including property sales. 

* This is first year of Delhi-Taylor merger; no 
comparable figures in 1953. 

3 Payroll only. 

‘ Year ending June 30, 1954. 

° Excludes intangibles. 

®° Includes foreign. 

‘Includes nonconsolidated subsidiaries. 

8 Excludes nonconsolidated subsidiaries. 

he Loss of 270,950 in 1953. 

Western Hemisphere. 

ws Does not include payroll taxes. 

* Capital expenditures expected to run between 
$200 and $240 million annually for next few 

, years. 

'’Cnange due to abnormal dividends in 1953 
from affiliated companies operating tideland 
properties. 

‘Year ending September 30, 1954. 
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A lumbering ‘marsh buggy" speeds up the search for oil in Louisiana. Ohio Oil Company report 
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Sinclair showed low allowable by graph. 


By participation in the drilling of 94 
new oil wells (in which the sum of the 
company’s whole or part interest 
totaled 59 wells) production was main- 
tained almost equal to last year’s — 
14,287 bbl per day as compared with 
14,406. This means, of course, that the 
company’s capacity to produce rose 
substantially. But since it was allowed 
to produce only about the same volume 
of oil from a greater number of wells, 
the result was higher per-barrel lifting 
costs, less revenue per well, and lower 
net income.” 

It was pointed out in the Standard 
of Indiana report that Texas’ 194 pro- 
ducing days was a decrease of 30 per 
cent from 1951. “During that period 
we added 664 new producing wells in 
Texas at a cost of tens of millions of 


dollars, and substantially increased ou! 
proven reserves in that state. But ou 
allowable production of Texas crude 
dropped from 162,000 bbl a day in 
1951 to 141,000, a decrease of 13 pel 
cent! 

“To illustrate the problem another 
way: In 1948 our wells in Texas pro 
duced 155,000 bbl a day of crude oil 
operating at about their maximum effi 
cient rate; by the end of 1954, our 
maximum efficient rate was up to about 
220,000 bbl a day, but our allowed pro 
duction for the year averaged only 
141,000.” 

The Argo Oil Corporation report 
stated, “Production of crude oil in the 
United States for 1954 reflects a de 
crease over the previous year for the 
first time since 1949. Excessive inven 
tories of both crude oil and products 
together with increased imports of for 
eign crude oil were the factors respon 
sible for this decline.” 

Ashland Oil and Refining agreed 
with Ohio on narrower profit margins 
“Oil refiners have been caught in a 
‘squeeze’ between a keenly competitive, 
free, wholesale market for refined prod 
ucts and stabilized prices for crude oil 
which have been maintained only 
through severe proration of production 
in some important oil producing states 

“The maintenance of crude oil prices 
by restriction of production is not new 
It has been practiced in varying degrees 
for more than 20 years.” 

But the Ashland report goes on to 
say: “Uneconomic relationships be 
tween the price of crude oil and the 
prices of refined products have always 
corrected themselves. Corrective fac 
tors are beginning to appear in the 
present siiuation—even though they 
may operate slowly. As an increasingly 
large percentage of potential crude oil 
production is being shut in by severs 
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proration, the profits of domestic oil 
producers are impaired. Political pres- 
sure is building up against the importa- 
tion of so much foreign oil with grow- 
ing agitation for either import quotas or 
the levying of increased import taxes.” 

Cities Service supported the profit 
margin cause of net income decline: 
“Product prices reached their lowest 
point in mid-summer, and in many 
areas the profit margin on refining and 
marketing operations practically van- 
ished. Competition for available mar- 
kets brought destructive price wars in 
numerous localities.” 

Increased exploratory expenditure 
was mentioned in many reports. Gen- 
eral American showed where it turned 
profit downward: “The company spent 
$1,680,482 on dry holes, abandon- 
ments and rentals, an increase of $1,- 
097,039 when compared with the 
$583,443 spent under this category 
during the preceding year. If it had 
not been for this increase, operating 
income would have been substantially 
the same as for the prior year, despite 
the severe curtailment of production by 
regulatory bodies. If a company is to 
continue as a going concern, it must 
replace the oil produced by it either by 
acquisitions or discoveries, or both.” 

Other causes of a fairly static de- 
mand were mentioned in White Eagle 
Oil Company’s report. Besides imports 
and general economic adjustments, 
“four winters in succession have been 
milder than the historical average” and 
“natural gas continues to increase its 
share of the heating market,” the report 
stated. 

Warren Petroleum pin-pointed the 
situation to price. “ In line with, and 
principally as a result of, the over-all 
excess of supply of all petroleum prod- 
ucts during the year, the price levels of 
natural gasoline and liquefied petro- 
leum gas were somewhat below the 
price levels for the previous year. Field 
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Surveying is one of the first done in exploration operations, which now 
accounts for exceptionally high expenditures. Husky annual report. 
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contract prices for liquefied petroleum 
gas were 3 to 4 cents as compared 
with 4 to 4% cents for the previous 
year, and natural gasoline prices were 
3% to 6% cents as compared with 5 
to 6% cents for the previous year,” 
read the Warren report. 

Among other causes, South Penn Oil 
Company mentions “changes in mili- 
tary requirements” and “drought and 
other adverse weather conditions.” 


HIGHER INCOME 

There were explanations for in- 
creased income also. Texas Pacific Coal 
and Oil Company reported that “De- 
spite this mandatory reduction of pro- 
duction, the company was able to go 
to market with substantially the same 
amount of crude oil as it did in 1953, 
due to newly developed reserves drilled 
during the year.” 

A small company, which did well, 
had this to say: “Demand for petro- 
leum products sustained domestic crude 
production at a high level during 1954, 
setting records in the industry exceeded 
only by those of the previous year. For 
Bishop Oil Company a small overall 
decline in production was more than 
balanced by higher average prices re- 
ceived.” 

Signal Oil and Gas Company’s in- 
crease was due primarily to completion 
in 1954 of two new gasoline plants that 
approximately doubled the company’s 
previous production rate of natural 
gasoline and liquefied petroleum gases. 


PEOPLE 


Total employment remained steady 
despite lower net returns. There was 
even a slight increase in personnel, less 
than one per cent. It was noticeable that 
the companies whose income com- 
pared least favorably with 1953 usually 
showed a decline in number of em- 
ployees. 

In some cases changes had specific 





Helicopters are used over rugged terrain in Canada by exploratory 
parties operating in otherwise inaccessible locations. Gulf annual report. 


causes. For instance, Union Oil Com- 
pany’s drop was mainly due to the fact 
that United Geophysical Companies 
are no longer affiliated. 

Salaries and benefits went up ap- 
proximately 3 per cent in 1954 over 
1953. An effort was made to determine 
an average of capital investment per 
employee but there seems to be no 
exact standard for estimating this 
figure. 


PROBLEMS 


The annual report is the most im- 
portant communication between com- 
pany management and _ stockholders 
and usually it reflects faithfully the 
year’s events as well as the financial and 
operational description of the com- 
pany. 

Not only does management report 
on the activities of the company itself 
but it takes this occasion to explain the 
problems which the industry and com- 
pany must meet and the results that 
would be profitable for the stock- 
holders. 

In the last two or three years the big 
problem as seen by the majority of 
companies was imports. 


NATURAL GAS CONTROL 

This year, although still in the fore- 
front, the imports question is over- 
shadowed by what petroleum com- 
panies believe to be a more vital prob- 
lem—Federal Power Commission con- 
trol of gas sales in interstate commerce. 
The plea to shareholders to understand 
the industry’s position came from all 
types of companies. 

“The most significant development 
in 1954, with grave implications for the 
entire oil and gas industry,” reported 
Seaboard Oil Company, “was _ the 
United States Supreme Court’s de- 
cision which, in effect, placed the regu- 
lation of the production, gathering 
and processing of natural gas in the 
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hands of the Federal Power Commis- 
sion. Since gas is usually produced with 
oil, the control of gas operations opens 
the possibility that the production of 
oil, and indeed of all other natural re- 
sources, may likewise be controlled. 
The decision thus strikes directly at the 
vital principal of free enterprise, and 
only Congressional action can provide 
adequate relief.” 

Cities Service carried a warning: “In 
the months since that decision (Phillips 
case) development of gas producing 
properties and transportation facilities 
has slowed down. Many of the thou- 
sands of gas producers are hesitating to 
conclude sales agreements which would 
render them subject to Federal controls. 

“More than 24,000,000 American 
customers now supplied with natural 
gas have an aggregate investment of 
several billion dollars in natural gas 
burning appliances. Their best interest, 
and the public interest, calls for the as- 
surance of long-term adequacy and 
continuity of supplies of natural gas at 
reasonable rates. The inevitable result 
of Federal price fixing, in the years 
ahead, would be diminishing supplies 
and much higher prices for the reduced 
volume of gas available.” 

Among six principal points listed in 
the Deep Rock report was this state- 
ment: “Federal control can curtail ex- 
ploration, deplete reserves and inevit- 
ably diminish supplies. Unwillingness 
of producers to dedicate reserves will 
make impossible the financing of new 
cross-country gas pipelines to serve the 
consuming public.” 

“If adequate supplies of natural gas 
are to be made available,” Pure Oil 
Company reported, “producers must be 
compensated for the great risks of ex- 
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A 5000-gallon tankwagon loads with products for prompt delivery to British American branches 
Distribution facilities take a big cut of capital expenditures. 


ploration as well as the high develop- 
ment costs. They must have valid con- 
tracts, the terms of which are not sub- 
ject to change by a commission. Only 
on this basis can funds be obtained to 
provide adequate supplies and trans- 
portation facilities.” 

Shamrock Oil and Gas Corporation 
is disturbed by the “confusion and un- 
certainty as to the extent jurisdiction 
can be exercised by the Commission 
over independent producers and the 
manner in which such jurisdiction may 
be exercised. Litigation is now pending 
by others seeking to clarify some of the 
issues involved. It is hoped that the 
Congress will enact legislation to clarify 
the situation which will leave to the 
states power and authority to regulate 
the conservation, production, gathering 
and processing of gas. These powers 


0 195! 1952 95 1954 


Lion Oil Company report shows graphically the steady rise in employment and 
the dramatic rise in payroll over a period of nine years. 
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have long been recognized to be prope 
functions of the states.” 

In no uncertain terms Union Sulphu: 
and Oil informs its shareholders: “Un 
less legislation before Congress re 
moves the authority of the Commis 
sion to regulate prices of independent 
gas producers future revenues from gas 
will be influenced by the Commission’s 
policies. 

“The company’s price of approxi 
mately 9 cents per thousand cubic fee! 
of gas, currently received under con 
tracts made several years ago, is lowe! 
than prices paid under later contracts 
in the company’s area. The more re 
cent contract prices in South Louisiana 
for large reserves have ranged from 1 
cents to 20 cents.” 

In the opinion of Tide Water Assoc! 
ated Oil Company, “It is apparent that 
price control of natural gas will remai! 
in effect unless Congress passes correc 
tive legislation. 

“The nation’s large reserves of nat 
ural gas have been developed under the 
basic American philosophy of free en 
terprise. We therefore believe that 
is in your interest and the national in 
terest to avoid the deterrent of govern 
mental controls.” 

The Sun Oil Company report called 
“utility control harmful.” 

“Your company in recent years h: 
developed extensive natural gas 
serves and has invested substantia 
sums in processing plants. The retur: 
on these undertakings would be greatl) 
restricted if they were to be subjected 
to the usual types of utility rate contre 

“Of even greater importance is th¢ 
threat that Federal utility regulations of 
natural gas production may become the 
opening wedge for similar control of 
oil production. Both natural gas and 
crude oil are petroleum. Federal regu 
lation of one may be made the excuse 
for Federal control of the other. Should 
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TABLE 2. OIL AND GAS OPERATIONS IN 1954 





Net Est. reserves 

Net lease oil Net Crude Gas —_—__——_—_— 
or fee Net and Net pro andLPG  pro- Cruderuns Mil- Bi 
dev. or wells gas Net dis- ducing production duction torefinery tion -ion 


undev. drilled pro- wild- cov- wels netbbl MMCF net bbl bbl cu ft 


Company (1000 acres) 1954 ducers cats eries owned perday perday per day oil gas 
*Amerada Pet. Corp...... 7,788! 379! SEs: SE AO nc ane inneuehcesewaswows 
*Anderson-Prichard Oil. . 573 80 ears So —_— —_———- 23,316 

Argo Oil Corp. 505 50 REA PRX 25: SS ea ain aioe 90 160 
*Ashland Oil & Ref. Co.?.. 800 68 33 19 3 2,750 aS 4 Se 
“Atlantic Refining Co.. 4,868 255 ere > a 8 eee 181,265 484 2,210 
*Bishop Oil Co....... i sia can aie shia seas Gaaeth 294 Ee See | Sere 
*British-American Oil Co........... 324! Ss 2,573! 25,433 358 89 ,057 114 425 
*Cities Service Co........ 8,978 3465 REE 101,512 648 a ee 
*Continental Oil Co....... 9,003 505 393 102 22 5,939 131,2294 3655 BOG s vecccces 2,200° 

Cosden Petroleum Corp.. 96 61! ae 149 ER 21,394 EIN 
*Deep Rock Oil Corp... .. 499 74 Seren 103 6,244 3 Sa 
*Delhi-Taylor Oil Corp........... 73 Ree 7271 3,537 69 Saree 
*Douglas Oil Co. of Calif. 22 2 ees 41 2,209... 14,337 2 
— & Exploration Co. 257! 53 re 391 SE 55 Ua aba cow nin ehe Mews 

— bs xn adlukah cccukabes + cabieies Mielec wanes 1,207 ee eee oe 90 
*Gulf Oil Corp... . 13,9765 1515! 1250! 173! 63! . | ee 536,679 16 
*Hancock Oil Co...... 2,095 66 ERR Een eae ; * 700 

Honolulu Oil Corp.. 1,617 110 82 9 1 1,088 28,500 AIRES © RIAN II a  e8o 

Houston Oil Co. of Texas. 1 ,537! 81 66 25! 6! 926! 14,287 59 see 
*Husky Oil Co.. 381 161 sae P 196 5,302 ME Wve sin dig vere at 
*Kerr-McGee Oil Ind.7.... 3,295 96! 5 eee f-: » 

CSS > Sa 1! 523 127 94 22 6 937 21,807 40 24,255 

Louisiana Land & Explor. 869 165! 132! 29! 13! 689! 17,834 23. eer eres 

Macmillan Pet.......... 10 8 2 7 6 23 a Eee 
i a i a A eee 2 eer 

Mid-Continent Pet.’..... 1,703 208! OER? 2,431 i ae PPAR oo vastness canes 
*Middle States Petroleum. 2,619.......... ee — 8,967 _ Se ee 38 276 

ECE RA ROR Ee en CR eS CE eee ee A RR eres 
“Ohio Oil Co........ cece 3,359 486 336 123 13 7,3059 93,57 209 37,286 681 2,110 
*Pacific Western......... 443 40 EE 583 BEE ccs occ sigres eal Aa oiandiaro aimee eg hana 
*Panhandle Oil Corp.. a 90 42! 26! 19! 7! 433 3,258 11 eee 
*Phillips Petroleum Co.. . 11,000 406° 349% 433 133 14,998! 189,500 2260 200 ,0008 . 13, 200° 
*Plymouth Oil Co........ 770! 102! DP xiirinckeans 1,123 17 ,392 84 37,750 we. 03,7006 

Pure Oil Co... Sseneseces 3,608 279 230 30 7 5,456 65,680 221 ee 

— ao 7 Moxos <sacedbennneae cf eee : i ea 
SI CIEE CAD oc cccccccccvcdcvcceces are 1,240 - eae 112,700... 

*Beaboard Oil Co................ 121 Eee ey: 34,346 | ere 

Shamrock Oil & Gas Corp. 609 112 100 8 | eres 13,310 are 1,700 

*Shell Oil Co............. 22,101 996! 771! 211! 51! 13,715! 268,000 931 431,000 1250... 

*Signal Oil & Gas Co...... 759 101 98 26 «9 958 44,610 Se aa pmeacaas 
*Sinclair Sy Corp... . 10,5644 558 — = ee eee 144, 886 282 413,701 680 1,700 

i 4,010 385 318 29 9 4,233 61,081 320 45,903......... 2,3006 
*Bocony- _ tenet REET 848 707 Be Bicones 449 ,500 795 641,719 1630° 8,000$ 
South Penn Oil Co....... 643 38 BEE er: 13,700" 10,124........ 8,997 37 65 
Southern Production Co.. 704 44 EO re 661 11,068 eee 62 1,165 


*Standard Oil of Calif..... 34, 99511 672 528 91 19 8,288 296, 49812 405 Fs gE ee eee 
Bn me Oil Co. (Ind.):. 15,181 747 579 150 43 11,527 249,600 990 579,500 2061 11,380 


Oil Co. (N.J.). i 1815 1370 392 121 25,622 1,651,000!%.......1,997,000................ 
*Standard Oil Co. (Ohio) "2.172 97 60 35 4 1,967 32,192 108 F eae 
,_ . . ae 12,101 513! 322! 240 91 4,467 110,821 436 235,000 755.. 3,900 
*Sunray Oil Corp.. , . $8,092 181 Mb arinscesaanes 3,463 ere - i are 1,500¢ 
May A Eee 247 ESE ee 60,000 RS ee 
0: ee 18,863 is tsk wie eiomey-oos 805,586! 669 798,886 2500 10, 5006 
"Texas Gulf Producing Co. 2545 77) Dette cvean eeteneas 10,960 __ ane eee epee eee 


*Texas Pacific Coal & Oil.. 1,045 106 78 25 5..19,313 








*Tide Water Associated... 2,322 182 133 42 6 #65155 96,527 2295 174,983 554 2,180 
Toklan Oil Corp....... ; 77 12 11 1 1 76 1061 4 telat 3 20 
*Union Oil Co. of Calif. 4,020 302 = 3,310 108,748 166 146,719 538 1,864 
*Union Sulphur & Oi: Corp. 1,214 27 Mids ctvdesGaanesumes 10,729 91.. eats . 
Universal Consolidated. .. 40 8 5 3 1 266 5,113 3. 

Utah Southern Oil Co.... ere Cen Peenee Semen hoe 3,070.... 

Warren Petroleum’...... 1,228 117 Dk vidaa aetna coca 14,054 Sere 

White Eagle Oil Co..... | arr 743 2,937 17. ' 

Wilcox Oil Co.. 114 32! i ae 2,414. ; 4,690. . 
*Woodley Petroleum Co.. 547 141! 98 26! 2! 376! 3,194 S.; ie 

* Has foreign operations. 1 Gross. ? Report for year ended Sept. 30. 3 U.S. only. ‘¢ vile oil only. 

5 Gas sales. ® FPC estimate. 7 Report for year ended June 30. 8 Now merged with Sunray 


* Plus working interest in 7051 producers. '° Western Hemisphere. 1! Parent company and wholly owned subsidiaries. 

'® Excludes 325,573 B/D gross production and 121,626 B/D refinery runs represented by company's interest in Eastern 
Hemisphere. 13 Excludes LPG. 14 U.S. and Canada. 5 U. S. undeveloped 

16 Report states reserves were increased last year in U. 8. (slightly) ; om in,Canada, Venezuela, rand| Kuwait. 

17 Does not include 8393 intake, pressure and inactive wells. 

18 Company's equity after deducting royalty and others’ interests. 








that possibility materialize it would end 
the competitive, dynamic nature of the 
oil business which has always served 
the nation so well.” 

Standard of California objects to the 
principle of control: “Regulation of 


tion of natural gas.” 

The confusion mentioned by Sham- 
rock may well become greater instead 
of less without early clarification. Con- 
tinued controls may lead to sales of 
gas properties. 


such a highly competitive and risk-tak- 
ing activity as the finding and produc- 
ing of natural gas strikes at the basic 
philosophy of our country’s economic 
system. If natural gas can be controlled 
today, oil and all other commodities 
moving in interstate commerce can be 
similarly controlled tomorrow. Share- 
holders are urged to support legislation 
in the United States Congress to re- 
store the historic status of the produc- 
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Phillips reported one large transac- 
tion this year: “In June, the Federal 
Power Commission granted a gas trans- 
mission company a certificate to con- 
struct and operate a natural gas pipe 
line extending from the San Juan Basin 
of northwestern New Mexico and 
southwestern Colorado to the states of 
Washington and Oregon. The company 
has contracted with this pipe line for 
the transfer of gas and oil rights to the 


base of the Mesaverde formation up. 
derlying approximately 200,000 acres 
of leases in the San Juan Basin. Gas 
rights to be transferred are restricted to 
a maximum of three trillion cubic feet, 
The gas transmission company will de- 
velop and operate these properties, and 
the company, as the gas and oil are pro. 
duced, is to receive payments which in- 
crease periodically over the producing 
life of the properties. The company 
also is to be paid for wells which it has 
drilled at agreed prices per well.” 


IMPORTS PROBLEM 

There is not the unanimity of opin- 
ion on imports that was held on FPC 
control. Strong partisan ideas are ex- 
pressed on both sides. Some companies 
with domestic production only, which 
had felt the pinch of proration, want 
Congressional action to limit imports. 
Others want “voluntary reduction.” 
The majority of reports came out with 
definite ideas about how to handle im- 
ports. 

Plymouth Oil Company report calls 
for “some reasonable limitation.” 

“While indications are that the de- 
mand for petroleum will increase 4 to 
5 per cent during 1955, that increase in 
demand would be more than offset by 
the pace of increased imports that has 
been indicated for the first two months 
of 1955. 

“The necessity for a cut-back in im- 
ports to a reasonable percentage of 
domestic demand, is very apparent to 
any impartial mind. Certainly the time 
has come when domestic oil producers 
must take a militant position in pro- 
tecting our home market from further 
loss. The threat to the small independ- 
ent producer—who has blazed the trail 
in finding new oil reserves—is very 
real. It must be met vigorously if our 
domestic industry is to remain healthy 
and strong.” 

States Wilcox Oil Company: “It is 
increasingly hard for the small inde- 
pendent company to compete with 
cheap foreign crude oil and the Depart- 
ment of the Interior has, just recently, 
requested the National Petroleum 
Council to make a report on the effect 
of petroleum imports on the industry 
and on National security.” 

To Amerada it is the duty of the im- 
porting companies to change the trend. 
Its report reads: “The steadily increas- 
ing imports of foreign oil present a 
serious problem for the domestic petro- 
leum industry. Oil imports within 
proper limits are beneficial to the 
American economy, and within the 
continued increase in American con- 
sumption there should be room for 
both larger domestic production and 
higher imports. Lately, however, im- 
ports have been increasing at a dispro- 
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Atlantic report shows West Texas plant where its method of increasing recovery of petroleum by 
high pressure gas injection is used. Secondary recovery projects are becoming routine. 


portionate rate, and no reversal of this 
trend is in sight. It is to be hoped that 
the exercise of true industrial states- 
manship on the part of the importing 
companies will bring about a correction 
of this situation for the benefit of all 
concerned.” 

An explanation of its own imports 
plan is given by Atlantic Refining Com- 
pany: “A problem with which we con- 
tinue to be concerned is that of imports 
of crude oil,” reads its report. “In this 
connection, it might be mentioned that 
the crude oil which we will receive over 
the next few years as part payment for 
the Eastern Hemisphere marketing sub- 
sidiaries will not increase the propor- 
tion of imported crude which we use at 
our refineries. In 1954 our imports of 
crude as a percentage of total crude 
run were virtually the same as in 1953.” 

On the side of large importers, the 
Gulf report recommends: “As a result 
of its large developed production 
abroad, Gulf is an important partici- 
pant in the world oil trade. Most of the 
company’s foreign oil is marketed in 
foreign countries; less than one-quarter 
of it is imported into the United States. 
The company believes that over a rea- 
sonable period of time the volume of 
over-all imports should be related to 
changes in United States oil demand in 
such a manner that the growth in con- 
sumption is shared between supplies of 
domestic and foreign origin; and fur- 
ther, that whenever domestic demand 
declines, every element of supply 
should participate in the burden of cur- 
tailment. This type of practical and 
reasonable adjustment to changing con- 
ditions has taken place in the past 
without recourse te rigid controls, and 
such is believed by your management 
to be the best procedure for the future. 

“In conformance with the import 
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policy enunciated above, Gulf in 1954 
versus 1953 increased its shipments of 
crude oil and products into the United 
States by only 2470 bbl a day, while at 
the same time expanding net purchases 
of United States crude oil by 37,486 
bbl daily.” 


OTHER HIGHLIGHTS 

Tidelands. Ownership of the “tide- 
lands” being more or less resolved, re- 
ports now mention leasing, exploration, 
and drilling. Sinclair, Tidewater, and 
others tell of participation in the devel- 
opment of what may be a great new 
source of oil and gas supplies. 

Stated the Sun report: “Realizing the 
potentialities of the Continental Shelf 
areas of Louisiana and Texas, Sun Oil 
Company holds offshore leases” and 
will “bid on future offerings.” 

Iran Oil. In 1951 Iran’s 700,000 bbl 
a day oil supply was suddenly cut off by 
politicial expropriation and the rest of 
the oil word filled the void by heroic 
effort. In 1954 Iran’s oil began coming 
back. Standard of California gave this 
review of the situation: “A group of 
American oil compaines acquired a 40 
per cent interest in the operation of 
Iran’s oil industry, with the company 
holding a one-fifth share of this inter- 
est. This action was approved and en- 
couraged by the State Department of 
the United States, to restore Iran’s oil 
production and thereby contribute to 
stability in the Free World. Regularly 
increasing demands for petroleum 
products are expected to permit return 
of Iran’s oil to world markets, without 
disrupting the economies of other Mid- 
dle Eastern countries which are pri- 
marily dependent on income from oil 
production.” 

Canadian Interests. Annual reports 
gave evidence of the large number of 


U. S. companies with properties in 
Canada. About two-thirds of the com- 
panies in the survey had interests 
abroad and nearly all of these operate 
in Canada. 

-A big event then was opportunity for 
Canadian gas sales. Sunray reported 
“Of particular interest was the an- 
nouncement in November 1954, that 
arrangements are now well on the way 
to being completed for the construction 
of the Westcoast Transmission Com- 
pany Ltd. pipe line to the United States 
border, and the sale of natural gas from 
the Peace River area of Canada. Sun- 
ray Owns an interest in Westcoast, Paci- 
fic Petroleums Ltd., and in Peace River 
Natural Gas Company, principal de- 
velopers of the gas reserves committed 
to the pipe line.” 

Secondary Recovery. There was less 
mention about secondary recovery 
projects than in the last three years. 
Perhaps the volume of operations make 
the activities so commonplace that sec- 
ondary recovery is taken for granted. 
Skelly Oil Company’s report reviews 
projects in eight states and says that 
“the company constantly studies its pro- 
ducing properties for profitable use of 
pressure maintenance and secondary 
recovery methods.” 

Richfield goes into some detail con 
cerning its belief in conserving oil re 
serves by use of the “most efficient en- 
gineering methods to the end that the 
greatest ultimate economic recovery be 
obtained from each oil and gas 
reservoir.” 

Uranium. Kerr-McGee Oil Indus- 
tries was one of the first oil companies 
to direct some attention and effort te 
uranium properties. This year the com- 
pany commenced “construction of a 
complete uranium ore concentrating 
plant on the Navajo Indian Reservation 
at Shiprock, New Mexico. This plant 
will operate substantially on ores pro- 
duced from mines owned and operated 








Income for First Quarter 1955 








Per er 

Gross cent Net cent 

income of income of 

Company ($1000) 1954 ($1000) 1954 
SOOO 60,897 98 2,005 103 
Atlantic Refining... .. eee bas 9,821 89 
Cities Service........ ee ... 14,074 117 
Continental.......... 129,910 104 12,142 105 
osden....... esti 12,486 110 837 110 
Douglas of Calif...... 5,786 99 118 85 
J. ae, .-. 45,320 114 
Houston Oil......... 9,658 114 2,072 117 
i == eee 30,499 116 5,247 151 
= Petroleum.... 212,256 107 22,110 115 
. asa 49,464 120 6,634 108 
eae 354,000 107 46,285 86 

ic A cueneatnehigh-waeebnees’ 7,698 107 
SOPORI = VOUBRTE 5 6. scccccccccccceces 47 ,000 102 
Standard (ree ae 177 .000 120 
Standard (Ohio)...... 81,000 108 6,080! 136 
Texas Company...... ee ; 56,021 110 
Texas Guif.......... 4,000 122 1,750 120 
Texas Pacific........ 5,985 109 =. 2,028 8 

Failed ee 67 d 
Union of Calif........ 81,799 92 7,107 184 
See i 95 7,749 121 

, eas 1,971 107 471 178 





' Includes $879,000 property sale. 
2 9 months ending March 31, 1955. 
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by the company on the Navajo Indian 
Reservation in the Lukachukai Moun- 
tains, some 45 miles from the plant.” 

Several other oil company reports re- 
fer to uranium interests. 

Highways. Sun Oil’s report states 
that another problem “affecting the oil 
business and the Nation’s welfare is 
posed by the Washington proposal for 
a multi-billion dollar increase in Fed- 
eral and state highway expenditures. 
More improved highways, particularly 
in areas adjacent to large cities, are 
needed. The source of revenue for such 
undertakings constitutes the hard core 
of the problem.” 

Depletion Allowance. Another per- 
ennial item that takes a background 
position this year is the depletion al- 
lowance. Only Union Oil of California 
goes into the question. Higher costs of 
finding oil makes the percentage deple- 
tion deductions more important than 
ever, the Union Oil report states. 

“We have examined the effects of the 
percentage depletion on Union Oil’s 
operations over the last ten years and 
found that, far from having been a 
‘windfall,’ the capital values recovered 
through percentage depletion actually 
fell short of the net cost of our nonpro- 
ductive exploration activity.” 

Petrochemicals. A number of com- 
panies owed the fact that their level of 
income was maintained to petrochemi- 
cal sales. Continental stated that sales 
from its three petrochemical plants in- 
creased 47 per cent. Shell sales of 
chemical products established new rec- 
ords in both volume and revenue. 

Competition became heavy with 
over-production although demand re- 
mained steady for some particular 
products. 


OUTLOOK 


With the weakness of the 1954 mar- 
ket in mind, there was some caution 
evidenced by companies who predicted 
the future but, on the whole, the view 
reflected the usual self-confident assur- 
ance of the whole industry. 

Panhandle Oil Corporation was 
looking toward new possibilities be- 
cause “1954 was a year in which your 
company made several new ventures 
into interesting areas and certain im- 
portant exploratory deals that appear 
to hold promise for future profits. This 
expansion of activities and interests en- 
livened what otherwise was a year of 
further curtailment in domestic oil pro- 
duction and reduced refinery profit 
margins and consequent lower earnings 
by the company.” 

With a nice increase in 1954, Wood- 
ley Petroleum could report cheerfully, 
“The continued rise in demand for pe- 
troleum and its-products signifies basic 
strength in the oil industry. The drill- 
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S. S. Western Sun, third of four supertankers, 
joined Sun Oil fleet in 1954. 


ing of more than 53,000 wells last year 
in the United States . . . and forecasted 
capital expenditures ... are impressive 
evidence of the good health of this dy- 
namic industry.” 

There is no question about one ele- 
ment in 1955, according to Continental. 
Its report states: “While the outlook 
concerning demand and inventories is 
problematical, there is this certainty: 
competition will intensify. Successful 
meeting of this competition will require 
still further improvements in product 
quality, particularly in the octane rat- 
ings of gasoline. Better service and im- 
proved facilities, combined with more 
effective sales effort, will also be es- 
sential.” 

Inventories are the problem, Cosden 
Petroleum believes: “National gasoline 
inventories are well above levels at 
which firm prices can be maintained. 
The next few months have been de- 
scribed as a dangerous period by some 
well qualified observers, but we view 
the future with confidence. We have so 
far been able to maintain a spread be- 


tween crude oil price and product sel]. 
ing prices, that is as good as the in. 
dustry average or better. Of course, we 
are not exempt from price fluctuations, 
and our earnings are adversely affected 
during periods of depressed prices. We 
are keeping our house in order and 
hope that other companies similarly 
situated will do likewise.” 

South Penn Oil also warns about 
over-production: “Producers and re- 
finers must maintain their operations 
at the level of their consumers’ needs, 
since crude oil producibility and re- 
finery capacity have increased far in 
excess of indicated requirements; other- 
wise, excessive stocks will again plague 
the industry, making it essential to ex- 
perience another period of adjustment 
as in 1954.” 

Late 1954 and early 1955 improved 
the outlook, Sinclair decided. The re- 
port read: “Toward the year end, how- 
ever, a reversal of trend was definitely 
under way. A sharp increase in demand 
continues thus far into 1955, giving 
every promise of a year of good busi- 
ness to those equipped to cope with 
keenly competitive conditions. Inven- 
tories of petroleum products are no 
longer burdensome, nor need they be- 
come so if the industry gears its refined 
product production to a realistic and 
flexible appraisal of sales demand.” 

Texas Gulf Producing has reserva- 
tions to its predictions: “The outlook 
for the oil industry this year in general 
is good, with various industry predic- 
tions showing gains in demand ranging 
from 3 to 5% per cent above 1954. 
These predictions depend a great deal 
on the weather and upon the amount of 
imports which are brought into the 
country.” 

Standard of Ohio takes a look at 
both good and bad features and finds: 
“Many of the factors which were sig- 
nificant in 1954 will continue to affect 
operations this year. However, it ap- 
pears probable that the growth in con- 
sumption will be somewhat greater than 
that of last year. Operating costs are 
unlikely to decline. The price of gaso- 
line thus far is slightly below the aver- 
age level of 1954 and unless some im- 
provement occurs, the margin between 
realized prices and cost in 1955 will 
be the same or somewhat less than last 
year. Summarizing these factors, it 
would appear that the 1955 outlook is 
for a moderate improvement over 
1954.” 

This sounds like a very safe and sane 
prediction for the year we are in. The 
first quarter reports are on the whole 
an improvement over the same period 
in 1954. The year will depend upon 
Congress, the weather, vacations, TV, 
highways, car sales, and scores of con- 
ditions and situations. kee 
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Monterey, KCL Venture 


Kern County Land Company and 
Monterey Oil Company are entering 
into a coastal exploration program in 
Louisiana. Both companies are better 
known in California, although Monte- 
rey also has been active in Texas, 
Louisiana, and the Rocky Mountain 
region. Kern County Land, one of the 
largest cattle operators in the west, has 
some 970 wells in production and has 
land holdings in California, New Mex- 
ico, Arizona and Oregon. The two com- 
panies are also planning exploration of 
a 330,000 acre block in Montana and 
Wyoming this year with a group of 
other companies. 


kkk 
Rocky Mountain Field Trip 


Rocky Mountain Association of 
Geologists has plans of making its 
spring field trip into the currently 
active Front Range of the Rockies west 
of Denver, Colorado. Oil was discov- 
ered in the vicinity late in 1954 beneath 
the Golden Thrust Fault in the Morri- 
son area. The trip, scheduled May 20, 
will place emphasis on fault structures, 
sedimentation of Dakota and Lyons 
sandstones, and oil seepages. 


kkk 
County Nets $3,500,000 


County of Los Angeles, California, 
has added nearly $70,000 yearly from 
oil revenues from 16 oil and gas leases 
on county-owned property. 

Since 1950 oil royalties have brought 
in $3,515,544 on leases on county flood 
control district land and the Wayside 
Honor Farm property which the county 
owns. 

xx * 


Argentina Exploration 

Oil exploration in Argentina is ex- 
pected to be placed on a new basis soon. 
The government of that South Ameri- 
can country, under President Juan 
Peron, has indicated its willingness to 
grant concessions to the American 
companies. Those negotiating for ex- 
ploration rights are said to include 
Standard of California, Jersey Standard 
and Shell. 

kk 


‘Privileged’ Scientists Hit 


“Citizens first, scientists second,” is 
the position assumed by the American 
Association of Petroleum Geologists, 
as expressed before the Oil Finders 
Convention in New York. Its commit- 
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Exploration, Drilling, Producing 


tee criticized a resolution passed by the 
American Association for the Advance- 
ment of Science to the effect that gov- 
ernment funds for research not involv- 
ing national security should be granted 
to all except proven Communists, re- 
gardless of whether they are denied 
security clearance. The AAPG rejected 
such a privileged position, reprimand- 
ing those scientists who think them- 
selves rugged individualists and place 
personal privilege above personal re- 
sponsibility. 


kok 
Hall of Oil Geology 


American Museum of Natural His- 
tory has now opened its Hall of Oil 
Geology in New York City. The ex- 
hibition, a joint effort of the Museum 
and Jersey Standard, is probably the 
largest and most complete exhibit of 
its kind ever constructed. On display 
are models of a drilling rig, three-di- 
mensional oil-field structures, explora- 
tion tools, charts, and other items com- 
mon to the oil industry. The hall was 
opened for research laboratory and 
teachings, as well as for entertainment 
purposes. 


kk * 
Indians $6,000,000 Richer 


Lease sales on Indian reservations 
in North Dakota have made tribes 
$6,000,000 richer. Sold to companies 
were 881 separate leases covering 182,- 
787 acres, the most of which are located 
in McKenzie County. 


xk 


50 Billion Bbl Undiscovered 


Although the United States has an 
established reserve of 31 to 55 billion 
barrels oil, there are 40 to 50 billion 
yet to be discovered, Society of Ex- 
ploration Geophysicists President Paul 
Lyons stated in an address at the Oil 
Finders Convention in New York. 
Lyons also expressed his concern over 
current decline in exploration. 


kok 
Mesa Drilling Sold 


Great Basin Petroleum Company has 
sold its Mesa Drilling Company and 
equipment to Southern California 
Petroleum Corporation of Los Angeles. 
Southern California is entering into ex- 
ploration activity with Great Basin in 
the Rocky Mountain region. Involved 
in the sale were Mesa’s five drilling rigs 
now operating in that area. 


Kansas Crude Runs Cut 

Production in several Kansas fields 
will be slashed drastically by the reduc 
tion of crude purchases by White Eagle 
Oil Company, Inc. The Socony 
Vacuum subsidiary is reducing its pipe 
line runs to 60 per cent of average daily 
purchases in November and December! 
of last year, now taking only about 
16,000 bbl daily. 


kkk 
New Name for AIME 


Pending final clearance of charte! 
details the AIME will henceforth be 
known as the American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers. Addition of “Petroleum” to 
the name was recently approved by the 
directors of the organization as some 
7000 members, or more than 30 per 
cent of the total membership, belong 
to the oil branch. 


Ko* * 


Railroad Gets Royalties 


Northern Pacific Railway owns more 
oil and gas rights in the Williston Basin 
than any other concern, company 
officials have revealed. Last year the 
firm realized $1,327,018 from oil de 
velopment on its properties. 


kkk 


Bureau Sets Fees 

Service charges have been proposed 
for public land uses, mineral leases and 
permits issued by the Federal Bureau 
of Land Management. Fees will range 
from $2 to $15 and will bring in an 
estimated $235,000 yearly. Most of the 
services have been offered without 


charge. 
x * * 


Liquidation Stymied 

North Central Texas Oil Company, 
which has been planning liquidation of 
assets for the past month, has met with 
an injunction by a chancellory court in 
Delaware on appeal of one stock- 
holder. Approval of the sale was made 
effective by a vote of stockholders in 
April. 

xk kk 


Lease Sale Hinted 

Agitation for a third federal sale of 
offshore leases along the Gulf Coast 
has been revealed by the Department of 
Interior. Eleven oil companies have ex- 
pressed interest in almost 600,000 
acres of submerged lands, considerably 
more than was auctioned off in two 
sales last fall. 
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RUN A BAKER BRIDGE PLUG, 

RETAINER PRODUCTION PACKER, 

OR CEMENT RETAINER ON WIRE LINE, 
EVERY FORTY MINUTES 

DAY AND NIGHT, AROUND THE CLOCK... 
AROUND THE WORLD. 








B-J Services, Inc. 

Bird Well Surveys, Inc. 

The Dia-Log Company 

Dowell Incorporated 

Flash Perforating Company 

Ford Alexander Corporation 

Huskey Guns, Inc. 

Lane-Wells Company 

McCullough Tool Company 
Perforating Guns-Atlas Corporation 
Petro-Tech Service Company 
Ram-Guns, Inc. 

Schlumberger Well Surveying Company 
Schlumberger Surenco, S. A. 
Schlumberger of Latin America, S. A. 
Schlumberger Overseas, S. A. 
Société de Prospection Electrique 
Trinidad Oilfield Service Limited 
United Oilwell Service, S. A. 

Welex Jet Services, Inc. 


| THIS SETTING TOOL 


Well Perforators, Inc. 





The Western Company 








saved the 
Oil Industry over 
4 years of rig time 









The combined trained personnel of these com- 
panies comprises a service organization with 
over 1,000 men in the field. Nearly 400 service 
locations ensure maximum availability of 
Baker Wire Line Bridge Plugs, Packers and 
Cement Retainers. 












-»ein one year 


re? or. ere ee: gree ee ee ae 


















The Baker Wire Line Setting Tool, the “power 
package” that supplies the controlled force 
necessary to set Baker Bridge Plugs, Retainer 
Production Packers and Cement Retainers on 
wire line, brought dependable, time-saving wire 
line bridge plug and packer service to the 
oil industry. ‘a 
This tool brought together (a) the estab- h 
lished performance of Baker Bridge Plugs and  §— @ 
Packers with (b) the highly efficient wire line 
service organizations, thus providing operators 
with a dependable source that saved the oil 
industry an estimated four years of rig time in 
one year. 
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DRILLING MAST — 


RUGGED STRENGTH — SIMPLE DESIGN 


The men who depend on them don’t need to be told 
about the rugged strength and simplicity of design — 

| they enthusiastically endorse Lee C. Moore masts 
year in and year out. 


a oe MOORE CORPORATION 
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Export Office — Room 624, International Bldg., 630 5th Avé., New York 20, N. Y. 
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Plagued from the beginning by 
drilling difficulties and stratigraphic barriers, 
this area-point of embarkation in the worldwide 


search for oil—remains virtually undeveloped. 


Earl H. Linn 
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THE Appalachian Basin is the birth- 
place of a 100-year old industry, and 
consequently, should be the most 
thoroughly drilled oil basin in the in- 
dustry. Surprisingly enough, very few 
wells have been drilled to test the 
Cambro-Ordovician section. You 
would surmise, that in an area that has 
produced as much oil and gas as the 
Appalachian Basin, all the formations 
would be tested thoroughly, before 
writing the area off as either depleted 
or marginal. The drilling depths to the 
Cambro-Ordovician are not excessive 
in the most likely areas. Also, the full 
potentialities of the shallower forma- 
tions have not been explored 
thoroughly. 


Present Exploration 

Present exploration in Pennsylvania 
is confined primarily to Lower Devo- 
nian (Oriskany) gas prospecting in 
north central Pennsylvania, west of the 
Appalachian structural front. This 
prospecting is being conducted on sur- 
face structures which, when drilled, 
prove to be much more complex than 
the surface structures indicate. The 
Oriskany sand is erratic in thickness 
and in areal extent. It is not uncommon 
to drill a structure with thick sand but 
with poor porosity and permeability. 
It seems that the production found on 
structures is governed by faulting, 
which increases the effective porosity 
and permeability of the pay sand. The 
best wells are those that are drilled 
close into the fault plane. 

There is an area in northwest central 
Pennsylvania where the Oriskany sand 
is shaled out. The present exploration 
is taking place east of this facies 
change, and west of the structural 
front. The production is governed by 
the combination of up dip _ facies 
changes and local structures. Oriskany 
production is characterized by the high 
initial open flows with abnormally high 
rock pressures. The average recovery 
for Oriskany sand, in this area, is be- 
tween six and seven million cubic feet 
of gas per acre. Wells drilled close into 
fault planes have a higher initial open 
flow and a subsequent higher recovery. 
Fifteen to twenty million cubic feet of 
gas per acre is not uncommon in such 
areas. 

Oriskany gas exploration also is be- 
ing conducted in the highly faulted and 
folded regions in south central Pennsyl- 
vania, West Virginia, Maryland, and 
Virginia. These regions are located east 
of the Appalachian structural front. 
Production has been established as far 
east as Rockingham County, Virginia. 

In this area, the gas is found on a 
structure that has the Oriskany out- 
cropping approximately four miles to 
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the east and four miles to the west of 
the crest of the dome. Two wells have 
been completed from the Oriskany sand 
in Hampshire County, West Virginia. 
Although the open flows to date are 
not spectacular, they have proved that 

an Oriskany pool does exist in this 

area. One well in Hardy County, West 

Virginia, just south of Hampshire 

County, encountered a good show of 

gas in the Oriskany sand at a depth of 

less than 1000 ft. This well is located 

approximately %4 of a mile west of the 

outcrop of the Oriskany sand, on the 

northern end of a very pronounced 

anticline. Just north of the Pennsyl- 

vania-Maryland state line in southern 

Bedford County, John T. Galey drilled 

an Oriskany well that showed 30,000 

cu ft of gas per day. 

In northwest Pennsylvania, the 
Pennsylvania Gas Company is in the 
process Of developing its Silurian 
(Medina) gas pool near Corry, Pennsyl- 
vania. The production in this forma- 
tion is spotty, the sands being erratic 
and lenticular. The average depth of 
the wells is 4200 ft. 

Presently undergoing development 
and extensive drilling are the Roaring 
Fork and Middle Fork districts of 
Randolph and Upshur Counties, West 
Virginia, west of the Appalachian 
structural front. Production and pros- 
pecting here is primarily for the Upper 
Devonian gas sands, found at depths 
ranging from 1700 to 2300 ft deep. 

The Maxton sand, Mississipvian age, 
is being developed in the Glade dis- 
trict of Webster County, West Vir- 
ginia. This area lies southwest of the 
Randolph and Upshur County play. 
Depth to the producing horizon is 1700 
ft, and the open flows vary between 
one to three million cu ft gas per day. 

Two wells of considerable impor- 
tance are now being drilled. One, a pro- 
posed basement test, the first in this 
area, is located on the Burning Springs 
Anticline in Wood County, West Vir- 
ginia. The other well, in southwestern 
New York, Chautauaua Countv, Har- 
mony Township, is drilling in the Up- 
per Cambrian. This well reported the 
top of the Middle Ordovician at 6124 
ft (—4552). From 6880 to 6889 ft, it 
gaged 60 Mcf, and at 6992 ft, two 
bailers of salt water per hour were re- 
ported. This was probably in the Lower 
Ordovician section or the bottom of the 
Black River formation. 

In southeastern Kentucky and south- 
western Virginia developments and ex- 
‘ploration are taking place adjacent to, 
and within the Cumberland overthrust. 
This exploration is aimed, primarily, 
for Mississippian and Siluro-Devonian 
gas production, with substantial re- 
serves already having been established 
in Dickinson and Buckhannon coun- 
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ties, Virginia. No exploration has been 
done within the Kentucky and Ten- 
nessee portion of the Cumberland over- 
thrust. As of this writing, the first well 
“between the two mountains” is drill- 
ing below 1100 ft in Bell County, Ken- 
tucky. 

In central Ohio, the drilling is con- 
fined to extending the known produc- 
ing Silurian horizons (Clinton sands). 
This is the primary objective of most 
of the wells in this area. It is on a 
proved stratigraphic trend, and does not 
represent a new development. 


Devonian Prospects 

Upper Devonian. Outside of the areas 
presently undergoing development and 
exploration within the old proved prov- 
ince, there seems to be an area worthy 
of future testing in northeastern and 
south central Pennsylvania. Fig. 2 
shows the restored paleogeologic condi- 
tions at the close of Chemung (Upper 
Devonian) time. Superimposed upon 
this map is the outline of the old oil 
and gas regions that have been produc- 
ing for almost 100 years. Production 
has been, principally, from the Upper 
Devonian Series. This oil and gas belt 
is not solid production. The pools in 
these areas produce from a multiplicity 
of sands, all, however, being Upper De- 
vonian in age. This productive belt 
represents one large stratigraphic type 
trap within a series of formations. 
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The area of maximum marine depo- 
sition appears to pass through Somer- 
set, Cambria, Clearfield, Center, and 
Tioga Counties. West and east of this 
area, the marine section thins, with 
the thinning taking place more rapidly 
eastward, then westward. The west side 
of the basin is a shelf area of thinning 
marine deposits, while the east side is 
an area of thinning marine deposits, 
and thickening continental deposits. 
The rock facies changes from west to 
east. On the west side, where produc- 
tion has been found, the Upper De- 
vonian consists of alternating sands 
and shales. In the center of the basin, 
shales, and sandy siltstones make up the 
marine section. On the east side, sands, 
shales, and sandy siltstones, again, 
rake up the marine section. 

The prospects for new Upper De- 
vonian seem to be limited to the com- 
paratively unexplored area in the east 
central section. The most likely areas 
for testing the potentialities of the Up- 
per Devonian, lie adjacent to the transi- 
tion area, where marine and non- 
marine sediments merge. 

Several wells have been drilled along 
this trend. One, in Lycoming County, 
Mill Creek Township, found 250 Mcf 
gas per day at 1800 ft in a 10-ft sand 
section, and 300 Mcf gas per day at 
2000 ft in a shaley sand section. In 
Bedford County, Broad Top Township, 
Benedum-Trees No. 1 Rockhill Iron 
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and Coal Company had good gas shows 
throughout 1000 ft of Chemung sec- 
tion. Both of these wells logged con- 
siderable sand and sandy siltstone. 

Lower Devonian. Oriskany produc- 
tion will probably be extended, south- 
west of the present producing trends in 
north central Pennsylvania. The limits 
of the new pools will be determined, 
largely, by the extent and development 
of the sand. 

Probably the area with the best po- 
tential for new Oriskany production 
lies east of the structural front, in the 
highly faulted and folded areas of Penn- 
sylvania, Maryland, West Virginia, and 
Virginia. This area has had very few 
wells drilled to the Lower Devonian. 
Every well that has been drilled, has 
had either salt water, encouraging 
shows, or has made a commercial well. 
The sand here is thicker, up to 300 ft, 
than it is in the west, and the structures 
are more pronounced and more com- 
plex. Because of this complexity, drill- 
ing is slower and more expensive. Be- 
fore starting a wildcat in this section, 
it would be wise to shoot several seis- 
mic lines across the structures, to de- 
termine if any cross faults or reverse 
faults are present. 


Silurian 

New Silurian production in the Ap- 
palachian Basin will have to be limited 
to the uncovering of new stratigraphic 
traps, which will have to be located 
deeper in the Basin. Areas in north- 
western Pennsylvania, southwestern 
New York, and northeastern Ohio, 
have been virtually untested for Medina 
production. 

There is, at present, a small Medina 
pool in Erie County, Pennsylvania, just 
northwest of the town of Corry. While 
this pool is not extensive, nor the pro- 
duction prolific, it does indicate that 
there is a possibility of a new strati- 
graphic trap trend present in this area. 
In this northwest area, the Medina, in 
many instances, has carried shows of 
gas and salt water. Yet, wells that re- 
vealed these leads were never followed 
up with more drilling. 

Future Medina exploration should 
not be considered, unless the operator 
is willing to set up a three or four well 
drilling program. The wells should be 
drilled one at a time, with the informa- 
tion gained concerning the sand’s thick- 
ness, porosity, permeability, and con- 
tent serving as a guide for the next test, 
and so on, until the acreage block is 
evaluated. The drilling depth is not 
deep, 4200 ft average, and the cost of 
drilling three or four wells in this area 
would not exceed the cost of one 7500 
ft Oriskany test in central Pennsylvania. 


Cambro-Ordovician 
The most unexplored formation 
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within this area is the Cambro- 
Ordovician. As can be seen from Fig. 
3, all of the Cambro-Ordovican tests 
that have been drilled to date, have 
been located on the rim of the prov- 
ince, with the exception of wells No. 
2, (Manufacturers Light and Heat, 
Hockenberry), No. 3, (United Natural 
Gas Company’s Davidson No. 1), 
No. 7, (Reserve Oil Company’s Ma- 
haney No. 1), and No. 8 (New York 
Natural Gas Corporation’s Kesselring 
No. 1) in New York. The main reason 
for the locations of these tests was be- 
cause the Cambro-Ordovician forma- 
tions are at a shallower depth. 

Fig. 3 is a preliminary isopach map 
of the Beekmantown formation, Lower 
Ordovician, showing the locations of 
Middle Ordovician and Cambrian test 
wells. It also shows an area where the 
Uppermost Cambrian beds are missing. 
The exact position of where these for- 
mations, Lower Ordovician and Upper- 
most Cambrian, are truncated is un- 
known. In discussing the Cambro- 
Ordovician, the author has drawn 
heavily on Dr. C. R. Fettke’s correla- 
tions in his sample studies of well 
records. The isopach of the Beekman- 
town in central Pennsylvania, is taken 
from Dr. F. M. Swartz’s study. 

The most widespread and significant 
geologic feature in the Cambro-Ordo- 
vician series, insofar as oil and gas pros- 
pecting are concerned, is the uncon- 
formity at the base of the Middle Or- 
dovician. The Lower Ordovician is 
missing around the west, northwest, 
and north rim of the basin. Whether 
this is a case of erosion or nondeposi- 
tion, the author does not know. It 
seems that the area in east central Ohio 
was a depositional barrier, or a posi- 
tive high area during Beekmantown 
time. The writer agrees with Dr. Fettke 
that location of this positive area was 
east of the present Findlay Arch. 





This depositional barrier, or ero- 
sional high, became more pronounced 
from central Ohio, northward into 
northeastern Ohio, and northwestern 
Pennsylvania, where the Uppermost 
Cambrian was either not deposited, or 
eroded away. Here, in this area 
marked Lower Ordovician and Upper 
Cambrian missing, the Black River, 
(Middle Ordovician), overlies the Mid- 
dle Upper Cambrian. 

The Lower Ordovician possibilities 
will be discussed first, and the Cam- 
brian possibilities second. Wells num- 
bered one, two, and three in north- 
eastern Ohio, encountered no Lower 
Ordovician. Well No. 2, (Manufac- 
turers Light and Heat, Hockenberry), 
in western Pennsylvania, cut 187 ft of 
Larke dolomite from 9553 ft to 9740 
ft, with the top of the formation being 
at a subsea depth of —8247 ft. This 
section was barren. Well No. 3, (United 
Natural Gas, Davidson No. 1), in Penn- 
sylvania, drilled approximately 65 ft 
of Lower Ordovician, and was bot- 
tomed out in the same, when the well 
was plugged and abandoned. This well 
found salt water in the Larke Dolo- 
mite, and found the top of the Lower 
Ordovician at a subsea depth of —7400 
ft, or 840 ft higher than well No. 2. 

The George Button well, No. 2 in 
New York state, found the Lower Or- 
dovician missing. The Arcade well, 
No. 4, drilled 86 ft of Lower Ordovi- 
cian from 6109 ft to 6195 ft. Here the 
formation is called Tribes Hill, and is 
an argillaceous, oolitic limestone, 
rather than a dolomite, as is present in 
western Pennsylvania. At a depth of 
6182 ft, 73 ft from the top, this well 
showed 25,000 cu ft gas per day. The 
subsea elevation on the top of the 
Lower Ordovician was —4712 ft. 

From these three widely spaced tests, 
it can be seen that the Lower Ordovi- 
cian has potential reservoir possibilities 
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on the northwest flank of the Basin. 
From the meager amount of subsurface 
information known, it seems likely, 
that as you approach the northwest 
jimit of deposition or truncation, the 
facies Should become more sandy, due 
io the probability that some sedimenta- 
tion was coming from a positive area 
to the northwest. The drilling depths 
in this area are not prohibitive, and the 
formations can be reached easily, with 
either cable tools or rotary tools. 

The method of exploration here, 
again, will entail the drilling of several 
wells before the area can be evaluated. 
This objective will be deeper and more 
expensive than prospecting for the 
Silurian. If the program is a success, 
the operator would not only be evaluat- 
ing one acreage block, but, possibly, 
opening up a new and more uniform 
stratigraphic pool—in effect, a new oil 
province. It is fortunate that the area 
most likely to be productive from the 
Lower Ordovician and Uppermost 
Cambrian, falls in the same area of po- 
tential new Silurian production. 

The Lower Ordovician has been 
penetrated by two wells in the moun- 





TABLE 1. 





Year 


com- 
pleted 
1930 
1930 


1941 
1937 


1942 


1945 
1944 


1946 
1941 
1939 


1946 
1941 


1925 


1932 
1891 
1946 
1949 


1931 


1941 
1944 


1945 


1951 
1953 


1950 


1949 


Township 
No. County or district Farm Company 
OHIO 
1 Ashtabula Sheffield George W. Ohio Fuel Gas 
Kelsey #1 
2 Ashtabula Rome George E. Ohio Fuel Gas 
Chester 
3 Geauga Chardon G. W. Crile #1 East OhioGasCo. 
4 Huron Peru B. and P. Clarence White 
es Arting #1 
5 Seneca Scipio Harry Bishop #1 Ohio Oil Co. 
6 Ashland Ruggles S. V. Krause Ohio Oil Co. 
7 Coshocton Clark a = el Ohio Oil Co. 
nit 
8 Delaware Orange Herman E. Chester L. Wise 
‘ Vance eta 
9 Muskingum Salt Crees Sidney Industrial Gas 
Whitemore #1 Corp. 
10 Wayne Wooster J. x Armstrong Ohio Oil Co. 
11 Medina Spencer Clayton McCrea and 
‘ i Billman #2 Ditch 
12 Lorain Pittsfield A.E. Nash #1 Hanley and Bird 
13 Licking Jersey Bertha Rowe 8. D. and W.B 
oe McCloy 
14 Licking Newark Wehrle 126 (8) Wehrle Gas Co. 
NEW YORK 
1 Orleans Clarendon Henry Emilkamp Clark Coye et al 
2 Erie Collins George Button 
2A Monroe Rochester ‘Rochester’ Well 
4 Wyoming Arcade K. R. Wilson #1 K. R. Wilson 
5 Chenango Columbus Clarence Bradley Produc- 
rat Lobdell #1 ing Corp. et al 
7 Cayuga Ledyard J.C. Mahaney #1 Reserve Oil! Co. 
8 Chemung VanEtten E.C. Kesselring New York 
#1 Natural Gas Corp. 
PENNSYLVANIA 
! Erie Springfield Jay Childs #1 Ohio Oil Co. 
2 Butler Mercer essie G. Manufacturers 
Hockenberry Light & Heat 
3 Mercer Worth Maude-Davidson United Natural 
: . fl Gas Company 
4 Lycoming Limestone W.G.Snyder  Snee & Eberly 
5 Clinton Green Walizer Deep Rock Oil 
VIRGINIA 
1 Tazewell J. M. Hoge #1— United Producing 
1932 Co. 
WEST VIRGINIA 
1 Wayne Lincoln F. D. Caldwell United Fuel Gas 
et al Company 
KENTUCKY 
1 Knox 








Hammonds #1 Schmidt et al 
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Eleva- Trenton 


tion 


851 
878 


1031 
749 


908 
1114 
800? 
920 
827 
1119 
926 


820 
1240 


865 


660 
660 


1483 
1373 


824 
1077 


638 
1306 


1420 


1291 


3052 


688 


Top of 


Total 


limestone depth 


4932 
5315 


5260 
2505 


5054 
8902 


4437a 


8812 
8177 


5610? 


5582 


5191 
10,096 
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tains of central Pennsylvania, No. 4 
and 5, on Fig. 3. The California Com- 
pany well, No. 4, had shows of gas in 
the Middle Cambrian, and the Deep 
Rock Well, No. 5, had a show of gas 
at 1900 ft, formation unknown. These 
wells were drilled on very pronounced 
structural domes, that in all probability, 
were faulted at depth. They have 
proved that the formations, despite be- 
ing highly faulted and slightly meta- 
morphosed, still retain some hydro- 
carbons. 


The Mahaney well in New York, 
well No. 7, drilled 211 ft of Lower Or- 
dovician, argillaceous limestone from 
5887 to 6098 ft. There were no shows 
of oil, gas, or salt water reported. The 
subsea top of the Lower Ordovician 
was —5063 ft. The Kesselring well, 
No. 8, drilled 280 ft of Lower Ordovi- 
cian. Here again, the formation was 
argillaceous limestone, with 100 ft of 
cherty dolomite at the base. There were 
no shows of either oil, gas, or salt wa- 
ter in this formation. The subsea top 
of the Lower Ordovician was —8679 
ft. The Lobdell well, No. 5, encoun- 
tered no Lower Ordovician. 

The position and the reservoir condi- 
tions of the Ordovician within the 
Cumberland overthrust in southeast 
Kentucky, southwest Virginia, and 
northern Tennessee, are also unknown 
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This area has long presented a prob- 
lem to structural, as well as petroleum 
geologists. The only way to gain any 
more information is to drill through 
the thrust sheet, and into the Cambro- 
Ordovician rocks. 

There are many known active oil 
seeps on the northwest face of the 
thrust sheet that deserve further con- 
sideration. 


Cambrian 

Cambrian possibilities exist, for the 
most part, around the northern and 
northwestern rim of the Basin. Fig. 3 
shows an area where the Uppermost 
Cambrian is missing. This area coin- 
cides with the area of Lower Ordovi- 
cian hiatus. In this area, the Middle 
Ordovician overlies the middle sec- 
tion of Upper Cambrian. 

Fettke reported that “...of 67 
available records of wells that pene- 
trated strata below the Black River 


Krause No. 1), drilled 265 ft of Trem- 
pealeau formation. The top 22 ft 
showed 26,000 cu ft gas per day initial 
open flow. The subsea top was —3304 
ft. There was a slight oil show at a 
depth of 4420 ft to 4434 ft, and salt 
water was encountered at 4432 ft. Well 
No. 4, (Clarence White, Arting No. 1), 
drilled 260 ft of Trempealeau with the 
subsea top at —2350 ft, and found a 
showing of oil at the top of the forma- 
tion, and salt water as it was drilled 
deeper. Well No. 8, (Chester L. Wise 
et al, Herman E. Vance), drilled ap- 
proximately 500 ft of Trempealeau 
formation. This well found the forma- 
tion to be saltwater bearing. 

If Fettke’s subsurface correlations 
are correct, then from Well No. 8 to 
Well No. 6, there is a decrease of 225 
ft of Uppermost Cambrian in a dis- 
tance of 65 miles in a northeasterly di- 
rection. Also, there is a decrease of 
from 225 ft to 0 ft from Well No. 6 to 
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in central Ohio, 27 reported showings 
of oil and gas, some accompanied by 
salt water a short distance below the 
unconformity less than 40 ft....As 
most oil and gas showings reported 
from the Upper Cambrian rocks in cen- 
tral Ohio occur close to the unconform- 
ity, and as, in most instances, only salt 
water has been found at greater depths, 
it seems possible that there has been 
some up dip migration of oil and gas 
along porous and permeable members 
which has been trapped beneath the 
unconformity.” 

Wells No. 1, 2, and 3 in northeastern 
Ohio, drilled through the Black River 
formation into the Middle Upper Cam- 
brian. Well No. 11, (McCrea and Ditch, 
Billman No. 2), in Ohio, drilled 225 
ft+ of Upper Cambrian, Trempealeau 
formation. This formation showed salt 
water. The subsea depth to the top of 
the Trempealeau was —3829 ft. Well 
No. 12, (Hanley and Bird, Nash No. 1) 
drilled about 35 ft into the Trempe- 
aleau, and found shows of gas and oil. 
The subsea depth to the top of the 
Trempealeau sandstone was —3402 ft. 
Well No. 6, (Ohio Oil Company’s 


Well No. 3, a distance of 70 miles in a 
northeasterly direction. This decrease 
in section, in a down dip direction, 
tends to verify a Cambrian high in the 
northeast area. 

In northwestern Pennsylvania, the 
Childs Well, No. 1, drilled through the 
Black River formation into the Middle 
Upper Cambrian. The base of the 
Black River was found at 5179 ft 
(—4541 ft.) The Cambrian formation 
had a slight oil and gas show, and salt 
water. The Hockenberry well, No. 2, 
drilled 308 ft of Mines Dolomite, the 
top of the Mines, or base of the Black 
River, was 10,048 ft (—8434 ft). At 
9746 to 9771 ft, a show of gas was 
found, which failed to respond to acid- 
izing. The Mines section was very fine 
to crystalline Dolomite, with quartz 
silt, and very fine quartz grain in- 
terspersed. The Middle Upper Cam- 
brian showed one bailer of salt water 
per hour at 10,192 ft. 

In southwestern New York state, 
Well No. 2, (George Button), encount- 
ered no Little Falls Dolomite, while 
Well No. 4, drilled 130 ft of fine, crys- 
talline, cherty, and sandy Dolomite. 


The interesting feature about this 
area is the overlapping of both the 
Lower Ordovician and Upper Cam. 
brian strata by the Middle Ordovician, 
Between the Childs well, and the Hock. 
enberry well, in western Pennsylvania. 
520 ft of section is missing. Between 
Well No. 2, and Well No. 4, in New 
York state, 216 ft of formation is miss. 
ing. Although the amount of section 
truncated is not great, in comparison 
to the area involved, it is significant 
that where these formations were pene. 
trated down dip, they carried shows of 
gas and salt water. 


Well No. 8, in New York state, cy 
434 ft of Little Falls Dolomite. This 
well was bottomed in the Theresa for. 
mation, which was found to carry con. 
siderable amounts of salt water. Well 
No. 5, logged no Lower Orodvician. 
but did log 140 ft of cherty Little Falls 
Dolomite. This same well also en. 
countered considerable salt water bear- 
ing zones in the Theresa formation, im- 
mediately underlying the Little Falls 
Dolomite. Perhaps farther northeast. 
toward the Adirondack high, this 
Theresa formation may carry oil and 
gas. It is an area worthy of future study 
and exploration. 
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Preparation of geological cross-sections 


speeded and correlations simplified 


Photocopying Replaces Hand-Drafting 


CROSS-SECTIONS of underground 
areas being explored for oil and gas, 
play an important part in the analysis 
of geological formations and in the il- 
lustration of geologic thought. A great 
deal of time, however, is consumed in 
drawing the basic cross-section before 
the geologist can get to work on his 
correlations. When preparing these 
correlations On a cross-section spread 
out on a table or desk, it is often diffi- 
cult to view the problem as a whole or 
even to see more than two or three of 
the logs under consideration. 

Because we have insufficient time to 
do all of the drafting jobs necessary, a 
new method for plotting these correla- 
tions and recording them photograph- 
ically was developed. The new method 
permits a cross-section to be prepared 
and preserved in permanent form— 
from a blank board to the final repro- 
duction—in as little as two days. This is 
a substantial saving over the two to 
three weeks usually needed to prepare 
a cross-section by the normal drafting 
methods. 

One reason why this new procedure 
speeds up the operation is that the en- 
tire section can now be viewed at once 
in its entirety. More than one geolo- 
gist can work on the same section at 
the same time. With practice, the cor- 
relations can be determined more 
readily, since facies changes and other 
anomalous conditions may be viewed 
in a broader perspective. Any changes 
in the correlations that are necessary 
can be made very simply. Instead of 
erasing a line and drawing a new one, 
a tack is moved, a cord slides to the 
corrected position, and the change is 
completed. 

By preserving the plotted informa- 
tion photographically, rather than by 
hand-drafting a final tracing, the rec- 
ord is quickly made. Moreover, with 


*This report won honorable mention in the 
“Photocopy-In-Industry” contest conducted by 
Peerless Photo Products, Inc., Shoreham, L. I., 
New York, and has been released to The Petro- 
leum Engineer for exclusive publication. 

7Shell Oil Company, Oklahoma City, Okla- 


homa. 
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the plot in the form of an 8 by 10 pho- 
tograph, containing all the data that 
would otherwise be contained on a 
drawing as much as 54 in. wide (or a 
print made from it), handling and filing 


the completed cross section are clearly 
much simplified. The photograph can 
be easily and quickly reproduced in any 
size desired, for reports, distribution to 
other offices, etc. 
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Details of the plotting board 


























Completed plot, ready for photographing 











The new method makes use of a 
large bulletin board on which the cor- 
relations are plotted with the aid of an 
array of nylon cords, plumb bobs, and 
thumb tacks. This part of the procedure 
is not new, and has been used for sev- 
eral years by Shell and most of the 
other firms in the petroleum industry. 
We, at Shell, are using five of these 
plotting boards and it is seldom that 
you can find a vacant one on which 
to work. 

What is new, however, is recording 
and preserving the plot photograph- 
ically rather than by drafting, and this 
part of the operation will be described 
in somewhat greater detail. 
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The Plotting Board 

Dimensions and specifications for 
this board may vary with individual 
tastes, but certain requirements are dic- 
tated by the procedure and (in our case) 
the working location. For maximum 
usefulness, the dimensions of the cor- 
relating surface of the plotting board 
should have the same proportions as an 
8 by 10 photograph. Our boards have 
to be able to pass through a standard 
7 ft doorway, so that the finished board 
cannot stand more than 6 ft 10 in. high. 

Plotting by attaching log charts, 
legends, and so on to a panel with 
thumb tacks automatically suggested 
the use of a material like Celotex wall- 


board. Since the largest panels of this 
material available are 4 by 8 ft, three 
of them are glued together, back to 
back, with the joints offset, to give a 
double-thickness board 6 ft deep by 7 
ft 6 in. wide. Both surfaces are given a 
coat of flat white casein paint to elimi- 
nate glare, and the board is mounted in 
a frame of molding strips so that re- 
placement is easy when the surface be- 
comes worn. 

Guys tightened with screen-door 
turnbuckles add stability to the board 
and also hold it in the plumb (vertical) 
position, so that the photograph that is 
taken later will not be distorted. 

Thirty correlating lines, of 10-Ib test, 
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black nylon, casting line, about 111% 
ft long, each with a 2-ounce swivel 
casting sinker attached at one end for 
a weight, are secured to a like number 
of brads on the sides (vertical members) 
of the frames, spaced 2 in. apart. Three 
or 4 more lines 6 ft long, again with 
weights, are also needed. Ten lines 1112 
ft long of intertwined red-and-white 
No. 5 Pearl crochet line are used to 
mark out unconformities. 


Cross Section 

To begin, one of the black nylon 
correlation lines is stretched horizon- 
tally across the board as a datum or 
sea-level line. Working from either end, 
the first log is positioned vertically on 
the board in proper relation to the 
datum line and secured with a push pin 
at the top. One of the 6-ft lines is 
looped over the head of this push pin 
and used as a plumb line to align the 
log in true vertical position. The log is 
now thumbtacked in place and the 
plumb line and push pin removed. 
Using the scale, each of the remaining 
logs is positioned by the same sequence 
of operations. With electric logs the 
heading may be folded under; with 
sample logs or similar stiff-paper logs, 
the unused portion is passed over the 
top or under the bottom of the frame 
and held in place on the other side of 
the panel by a thumb tack. 

Correlations are indicated with map 
tacks and each set of correlations is 
connected with one of the lines. These 
tacks are not fully pushed in, so that 
the line can slip while correlating. 

A fault is constructed by the use of 
one of the six-foot lines; offset correla- 
tion lines are held with map tacks. 

When all the correlations are com- 
pleted, lines which extend beyond the 
end logs are held horizontally with 
other tacks; the map tacks are then 
fully pushed in, and signs (legends) are 
tacked in position on the board. The 
plot is then ready to photograph. 


Making the Photocopy 

The 8 or 10 photograph of the fin- 
ished plot is made on an Ortho Lith 
film, with an ASA speed rating of 3. 
Light for taking the picture is furnished 
by two No. 2 photo-flood lights in re- 
flectors. This light is “painted” over 
the whole surface of the board during 
the exposure by moving the photo- 
floods vertically from top to bottom 
of the board while pointing them to- 
ward the outer edges of the board from 
a central position near the camera. 
This produces an even, shadowless 
picture. 

Exposure is of the order of 2 min- 
utes at £/45. The negative is developed 
by inspection in Kodak D-11 devel- 
oper; time runs between 3% and 4 
minutes at 68 deg F. 
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Examining the finished 34 size photocopy 


This process yields a negative of ex- 
treme contrast with very clear whites 
and dark blacks, very little background 
or blocking, and great definition. 

The negative is then frisketed or 
outlined with black or red photographic 
“Scotch” tape to eliminate unwanted 
parts of the photograph. An enlarge- 
ment of this negative up to three-quar- 
ters of the full size of the original 
plotting-board is made on Lith matte 
film with no important loss of defini- 
tion. In making this enlargement, the 
negative is placed in the holder with 
its emulsion away from the emulsion of 
the matte film. This makes easier the 
job of adding information in India ink 
to the matte surface of the enlarge- 
ment. Erasures and corrections on the 
matte film are made with erasing fluid 
or with a sharp knife. 





Tulsan Gets Top Award 


Ben F. Rummerfield, executive 
vice president of Century Geo- 
physical Corporation of Tulsa was 
awarded top honors for his paper, 
“Reflection Qualify, a Fourth Di- 
mesion,’’ at the recent American 
Association of Petroleum Geolo- 
gists-Society of Economic Paleon- 
tologists and Mineralogists. 

This was the sixth annual award 
presented by the society, and was 
given by Paul L. Lyons, Anchor Pe- 
troleum Company, SEG president. 

Previous winners include Leo J. 
Peters, Gulf Research and Devel- 
opment Company; Miller Quarles, 
Jr., Precision Exploration Com- 
pany; L. Y. Faust, Amerada Petro- 
leum Corporation; Teodor Krey, 
Seismos GmbH, and Charles B. 
Officer, Woods Hole Oceanog- 
raphic Institution. 














When all corrections and additions 
have been completed, final prints are 
made from the enlargement by any pos- 
itive reproduction process. They may 
also be colored, to highlight certain in- 
formation. The resulting print will com- 
pare favorably with cross sections pre- 
pared by other methods, such as draft- 
ing procedures. 

All in all, this method is much 
cheaper than hand-drafting, as well as 
faster and more versatile. 

If desired, smaller-size prints of the 
cross section can also be made, for cir- 
culation to other offices, etc. These 
prints are usually made either on 8 by 
10 glossy contact paper, or by the diazo 
process from an 11 by 14 film positive 
enlarged slightly from the original film 
negative. 

These smaller-size prints are satis- 
factory when only one person has to 
read and decipher them. But for illus- 
trating reports, where several geologists 
must see and discuss the cross section 
at one time, the small prints are diffi- 
cult to use and the larger prints, three- 
quarters of full-size, are much more 
suitable. 

For example: On the original plot- 
ting board, 1 in. on the vertical scale 
represents 100 ft. If we reduce 6 ft of 
log to 8 in. this means that one-ninth of 
an inch will represent 100 ft. This scale 
is not too fine for one man to decipher, 
with the aid of a hand enlarging lens, 
but it is extremely difficult for a group 
of 2 or 3 to comprehend. 


Acknowledgement 
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DECLINE 
CUT BANK FIELD WELL 
(TWO-WELL LEASE) 









CURVE OF AVERAGE 


HEATING COMMENCED 
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FIG. 1. Decline curve of average Cut Bank field well (two-well lease.) 


BOTTOM HOLE HEATERS 


Electrical units in Montana wells have measurably increased pro- 


duction and shown substantial return on installation investment 


Abstract 

Heating of oil wells to improve pro- 
duction has been practiced in Montana 
for about the past 5 years. Approxi- 
mately 135 heaters have been run in 
wells in northern Montana with a suc- 
cess ratio of about 3 to 1, and economic 
returns of 300 per cent on the invest- 
ment. This article deals only with the 
heating problems and results that have 
been obtained in northern Montana. 
The bulk of the work done in this 
area has been in the Cut Bank field in 
the Cut Bank sand of Lower Creta- 
ceous age. 


W ELL heating has been practiced 
since the early days of the oil businesss. 
Present day methods may be more ex- 
acting than were the older methods, 
but a great deal of the work still seems 
to be “cut and try.” 

Purpose of this article is to discuss 
electrical heating of oil wells in Mon- 
tana. Although Montana comprises a 
very small portion of the Rocky Moun- 
tains producing area, the problems en- 
countered and results obtained may be 
effectively applied to the entire Rocky 
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Mountain region. The theoretical 
aspects of electrical well heating are 
beyond the scope of this paper and will, 
therefore, be considered only briefly. 

The majority of well heating data 
available relate to the Cut Bank field 
in northwestern Montana, although it is 
believed that a few wells in other parts 
of the state have been heated. 

The Cut Bank field contains approxi- 
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mately 1100 wells and produced an ay 
erage of 8 bbl per day per well in De- 
cember, 1953. Fig. 1 is a decline curve 
showing the production trend of a typi- 
cal well in the Cut Bank field. Approxi- 
mately 90 per cent of the production 
of the Cut Bank field is derived from 
the Moulton-Lander-Sunburst, and 
Cut Bank sands of Lower Cretaceous 
age with the balance of the production 
derived from the Madison limestone of 
Mississippian age. 

The Cretaceous oil producing hori- 
zons of northern Montana vary con- 
siderably in lithology both horizontally 
and vertically. The Moulton-Sunburst 
sands, which account for a minor por- 
tion of the Cut Bank field production, 
are typically shaley, silty, medium-to- 
fine-grained “salt and pepper” sands. 

Saturation thickness of the individual 
sands generally varies up to 15 ft. The 
Cut Bank sand is the most important 
reservoir in the area. It is generally 
composed of quartz and chert grains 
with varying quantities of accessary 
minerals present. Kaolininte, the prin- 
cipal cementing material in the Cut 
Bank sand, is believed to be responsi 
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FIG. 2. Shop made. 


FIG. 3. Manufac- 
tured. 


ble for the water sensitive nature of the 
sand. The porosity of the Cut Bank 
sand varies from 7 to 25 per cent. The 
permeability averages 15 millidarcys 
vertically and 150 millidarcys 
horizontally. 

Most heat applications in Montana 
oil fields have been opposite the sand 
face. In theory it is believed that the 
heat restores the permeability of the 
sand to the oil by facilitating the re- 
moval of paraffin accumulations and 
water blocks near the well bore. It is 
believed that the heat applied warms 


the sand for an undertermined, though , 


probably short, distance away from the 
well bore. The resulting increase in 
“bottom hole temperature” may (1) 
melt paraffin that has accumulated in 
the interstices, (2) decrease the viscosi- 
ties and surface tensions of reservoir 
contents, and (3) decrease the gas- 
liquid and liquid-liquid interfacial ten- 
sions existing between the various 
phases of the reservoir contents. The 
foregoing changes in physical condi- 
tions tend to increase the production 
capacity of a well under given pressure 
conditions. It is evident that extensive 
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controlled laboratory investigations 
might be conducted regarding elec- 
trical well heating. 

Electrical well heating was first tried 
in the Cut Bank field about 1949. Since 
then, approximately 135 installations 
have been made. Some 80 per cent of 
the installations have been economic 
successes; the remaining installations 
either did not effect production in- 
creases or some mechanical failure oc- 
curred before any results were ob- 
tained. Cumulative figures, however, 
are sufficient to put the entire effort “in 
the black.” 


Equipment 

Equipment used in electric well heat- 
ing must be of an adequate construc- 
tion to permit fairly rough handling 
and still be functional when put into 
operation. It has been found that each 
component of the heating equipment 
must be treated with care and must be 
considered separately. 


Heating Element. Creditable results, 
as well as failures, have been obtained 
through the use of both manufactured 
and custom made_heaters. Until re- 
cently most of the heaters installed 
were custom-made throughout or shop- 
made (Fig. 2) using manufactured ele- 
ments. Recently several manufactured 
types of heaters (Fig. 3) have been in- 
stalled by various operators, but no 
data on their performance are avail- 
able yet. 

Most of the heaters in the Cut Bank 
area employ 5 to 10 KW, 230 V, oil 
immersion, rod-type elements. Five to 
10 KW elements deliver adequate BTU 
and are reasonably priced. Each ele- 
ment is composed of 2 heating rods 
that are generally wired in parallel to 
produce a current of 20 to 21 amps and 
a watt-density of approximately 21 
watts per square inch of rod surface. 
Higher watt densities result in prema- 
ture failure of the heater. Fig. 4 is a 
drawing of a typical shop assembled 
heater. 

To effect their isolation from well 
fluids, heater terminals are enclosed in 
a pressure-tight housing packed with a 
plastic, asphaltic, or porcelainic pot- 
head filled. Although many tests have 
been made to devise a durable housing 
and to select a satisfactory filler, short 
circuits caused by fluids accumulating 
inside the housing are still the main 
cause of heater failures. 


Conductor. The production tubing 
serves as the negative conductor with 
the positive lead being an insulated 
wire passing from the heater terminals 
through a packing gland in the terminal 
housing (Fig. 4) and thence to the sur- 
face. It is admitted to the atmosphere 
through another packing gland at- 
tached to a side outlet on the casing 
head. Several types of wire and cable 





have been used as the positive conduc- 
tor, with subsurface-pump cable, as 
well as lighter types of wire having 
been found serviceable. Numerous in- 
stallations utilize a No. 8 nylon pro- 
tected, polyvinylchloride insulated, 
single strand, solid copper conductor, 
Several re-runs have been necessary as 
a result of the plastic insulation being 
stripped off the single strand conductor 
during installation. There have been 
very few failures where armored cable 
has been used, but the economic merit 
of its selection is questionable due to its 
high initial cost. A few of the armored 
types of cable used are conventional 
street-light cable, marine conductor 
cable and spiral-armor cable. 

The conductor must be fastened to 
the tubing for support and to mini- 
mize fouling while being run into or 
removed from the hole. Banding ma- 





| Positive 
































Lead 
Stuffing Box 
2” Tubing Assembly 
Coupling 
¥_” Plate 
Welded 
: Y,"" Pipe 
Terminal Housing ~ Nipple 
Filled With 
Pothead Filler 
_ eee. 
Swedge 
Negative 
lead 
¥%e" Plate — 4° Coupling 
Welded 
Heater Rod — 
} 
[] (] Heater Case 
} 4” Line Pipe 
Perforated With 
Holes or Slits 
4 
4 
4 . 
2” Coupling 
For Mud Anchor 














FIG. 4. Electrical formation heater. 
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Figures for 10 Texas wells, where characteristics of mud systems as compared to 10 or 12 cc where DRISCOSE was not used 
were practically identical with respect to viscosities and weights, And in addition, wells that mudded up at 10,000 feet with 
show that the use of DRISCOSE in a mud with a low concentration DRISCOSE continued to drill just as fast as when they wer: 
of solids helped to increase rate of penetration approximately using clear water . . . no slow-up of penetration due to 


25%. Water loss was lower, too... . 6 to 8 cc with DRISCOSE mudding with DRISCOSE! write for complete information 








BARTLESVILLE, OKLAHOMA 









*DRISCOSE is a trademark for Sodium Carboxymethylcellulose. 
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AND DURING HEATING 




















FIG. 5. Performance curve of typical well in the Cut Bank field. 





chines have been found quite adaptable 
as the steel band employed is suffi- 
ciently strong and an ample “friction 
hold” can be exerted on the lead. In the 
case of the single strand, plastic- 
insulated wire, various types of gasket 
materials and tapes have been used to 
protect the insulation from tension of 
the band. No extra precautions are 
necessary to protect the armored-type 
cable when clamping it to the tubing. 

Tubing Centralizers. As further pro- 
tection for the lead, many operators 
install centralizers on the tubing. Such 
centralizers may consist of sawed 
wooden blocks some 12 in. in length 
fitted over the collar of every joint 
(occasionally centralizers on every 
other joint are adequate) and fastened 
in place with either hose clamps, wire, 
or steel bands. Another centralizer is 
the commercially available type made 
of molded rubber or plastic which is 
slipped over the thread end of each 
joint before makeup. This type is about 
12 in. in length and has 3 wings on it. 
Still another servicable type, and prob- 
ably the cheapest, consists of 3 steel 
wings welded to each collar where 
needed. 

Packing Glands. As the annulus pres- 
sure in the wells in the Cut Bank area 
seldom exceeds 35 psi, it is possible to 
use a simplified, low-pressure packing 
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gland to pass the conductor from the 
annulus to the atmosphere at the well 
head. The packing gland on the heater 
terminal housing must prevent the en- 
trance of well fluids and vapors into 
the housing and is much more critical 
than the packing gland described 
above. 


Installation 

The heater is generally attached to 
the bottom of the tubing, but some 
operators prefer to run a mud anchor 
below the heater. After the heater is 
attached to the tubing, the “pig tail” 
from the inside of the terminal housing 
is spliced to the positive lead, and lead 
and tubing are lowered into the hole 
with occasional stops to check the con- 
tinuity of the circuit. During “running 
in,” at least one extra man is required 
to handle the positive lead. 


Operation 

As is typical of wells, each must be 
treated separately and experimented 
with until the optimum heating require- 
ments are determined. It has been 
found that some wells must be heated 
continually whereas others need to be 
heated only one month out of four. 
Still others react more favorably to 
being heated daily while the lifting 
equipment is idle. 





Operational Hazards 

The majority of heater failures has 
been due to short circuits resulting 
from fluid leaking into the terminal 
housing. Such leaks have been found 
to occur at either threaded or welded 
joints. As most of the wells in the Cut 
Bank area were completed “bare foot,” 
heater failures due to mud and sand 
accumulations have also been quite 
numerous. On occasion walls of the 
hole will cave and bury the heater 
thereby preventing the dissipation of 
heat from the rod. The resulting local 
super heating causes the rod to burn 
out. As stated previously, wire failure 
is occasionally responsible for heater 
failures. 


Well Selection 

Although considerable effort has 
been expended in attempting to choose 
wells to heat, no definite criteria have 
resulted. It appears that, as a rule-of- 
thumb, the originally better wells re- 
act more favorably to heating than do 
the originally poorer producers. 


Position of Heater 
In order to obtain maximum effi- 
ciency from heat applications, the 
heater must be placed in the proper 
position relative to the sand face. The 
most effective position may or may not 
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be opposite the best pay interval. Sev- 
eral operators prefer to place their 
heaters on the basis of sand develop- 
ment and saturation indicated on radi- 
ation logs of their wells. Other opera- 
tors choose to install a few pup joints 
and move the tubing up or down in the 
well to experimentally locate the most 
satisfactory position for heating. 


Results of Heating 


Although a few operators have not 
obtained favorable results from heating 
their wells, the overall results have been 
very gratifying with the economic de- 
pletion of most wells being retarded 
by as much as five years. It is believed 
that the increased production result- 
ing from work-over operations has 
been sustained by the subsequent heat 
applications. 

Studies conducted by one large op- 
erator concerning its heater program 
indicated the following: Approximately 
$3 net profit per $1 invested including 
cost in research and development of 
heater and an average 300 per cent 
initial increase in production per in- 
stallation. (Some heaters failed.) 

From 65 “heated’ wells chosen at 
random, the present total average daily 
production was found to be approxi- 
mately 900 bbl per day whereas these 
same wells would be producing a total 
of 300 bbl per day (from projected de- 
cline curves) had they not been heated. 
Fig. 5 graphically illustrates the per- 
formance of a typical well in the Cut 
Bank field before and after the com- 
mencement of heat applications. 


Cost of Materials 


(Over and above customary cleanout costs 
(approximate figures) 

Heater complte - 
CO EEE 
Controls and surface switch 
Extra labor for installation— 

8 hrs @ $1.75 % . $14 
Ex‘ra rig time for installation— 

i ( a | 
Centralizers—50 @ $2 a 


$150 $150 
$240 $240 
ee | 


$617 

Acknowledgement 
The author is grateful to the inde- 
pendent operators and to major com- 


panies of the Cut Bank area for the 
generous assistance received. * * * 





Lion Office in Oregon 


Lion Oil Company has established 
a new office of the Production and 
Exploration division in Portland, 
Oregon, according to J. E. Howell, 
company vice president. 

The Portland office is headed by 
James W. Dowden, formerly geolo- 
gist in Lion’s Bismarck, North Da- 
kota district office. He will serve as 
an observer in the Northwest for 
Lion Oil's expanding production 
and exploration activities. His office 
is part of the company's Rocky 
Mountain region. 
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Relatively new material, polyester resin, serves well in oil field 


use where corrosion is factor 


Lightweight and ease of 
transportation as well as 
strength of pipe are demon- 
strated in these pictures. 


Plastic Pipe Proving Itself 


SEVERE corrosion by salt water and 
hydrogen sulfide in oil fields has little 
affect on a new type reinforced thermo- 
setting resin pipe. Developed specific- 
ally to combat corrosive conditions, 
this pipe is made by a centrifugal 
molding process.* Because of the chem- 
ical resistance of the polyester resin 
used in its manufacture, the pipe is not 
affected by sulfur and salt-laden fuels, 
oil and oil products, natural gas, soil 
alkalies, or acids. 

Smooth inner walls formed by cen- 
trifugally molding the polyester resin 
and a friction coefficient less than that 
for steel provide freedom from scale 
formation and paraffin deposit and in- 
crease flow capacity. 

Reinforced with glass fiber, the pipe 
combines strength with lightness in 
weight, and has a 20-ft joint of 414-in. 
OD line pipe weighs only 40 Ib. Eight 
or more of these joints can be easily 
carried strapped to a light passenger 
automobile. The pipe possesses favor- 
able external collapse, impact, burst, 
and tensile strengths. 

The time and equipment needed for 


*The Fibercast Corporation, Sand Springs, 
Oklahoma. 


handling are sharply reduced because 
of the lightweight. In running a string 
of 3'2-in. tubing for a salt water dis- 
posal system in the Tonti pool, Salem, 
Illinois, only a light portable pulling 
rig was used and 3 men on the rig ran 
1500 ft of the tubing in less than 5 hr. 
Friction tongs were used to join the 
upset threaded pipe with threaded 
couplings, which are also molded resin 
reinforced with glass fibers. The 1500 
ft of tubing in tension weighed more 
than 2800 lb at the wellhead—com- 
fortably within the ultimate tensile 
strength of 13,000 psi. 

Two grades of pipe line are available 
for operating pressures of 100 or 200 
psi. Oil well tubing is available for op- 
erating pressures to 300 psi. Both 
classes of tubular goods are available 
in sizes 2%, 312, and 414 in. OD. The 
temperature range for recommended 
operating pressure is between minus 65 
and plus 130 F. Where it is desired to 
operate in the temperature range of 
130 to 180 F the recommended work- 
ing pressures should be decreased 50 
per cent. The coefficient of thermal ex- 
pansion of Fibercast pipe is essentially 
the same as steel. ket 
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Gas Fields of 
Eastern Kentucky 


1— Big Sandy 
2 — Ashland 
3 — Isonville 
4 — Ivyton 
5 — Flat Gap 
6— Grassy Creek 
7—Lee City 
8 — Rothwell 
9 — North Triplett 
10 — Janet 
11 — St. Peter 
12 — Turkey Knob 
13 — McKee 
14— Burning Springs 
15 — Oneida 
16 — Taulbee 
17 — Indian Creek 
18 — Artemus-Himyar 
19 — Williamsburg 
20 — Red Bird 
21 — Bell County 
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Development of 


Natura! 


Gas 
Fields 


of Eastern Kentucky 


Coleman D. Hunter 


THE gas producing region in Eastern 
Kentucky, as shown on map, lies on the 
western flank of the Appalachian geo- 
syncline and on the eastern flank of the 
Cincinnati Arch. All of the sedimentary 
gas producing sands, limestones, dolo- 
mites, and shales are of Paleozoic, and 
ninety per cent of the surface forma- 
tions throughout the gas fields are of 
Pennsylvanian age. 

From the Ordovician crest in Cen- 
tral Kentucky, eastward, the rocks dip 
into the Appalachian trough at a rate 
of from 20 to 35 ft per mile. The rate 
of dip of each formation varies because 
of local structure and unconformities. 

In the rejuvenated Kentucky River 
gorge, 20 miles south of Lexington, on 
the crest of the Cincinnati Arch, the 
oldest sedimentary rocks of Kentucky 
are exposed. These rocks are those of 
the High Bridge group (Black River). 
From this location eastward, for 40 to 
50 miles, most of the gas producing 
horizons of the Silurian, Devonian, 
Mississippian, and Pennsylvanian are 
exposed in outcrop. 

Throughout the entire Paleozoic 
period of deposition the seas changed 
many times from deep seas, which ex- 
tended high upon the arch, to low seas 
whose shore lines went far down in the 


trough. This oscillatory motion, espe 
cially during late Silurian and early 
Devonian time, is responsible for the 
southeastward thickening due to pro- 
gressive down-sinking of the geosyn 
cline. In less than 100 miles eastward 
from the outcrop the Devonian Car- 
bonaceous shales thicken over 800 ft 

Other formations present in the east 
ern gas fields are not found in the out 
crop because deposition took place 
when the seas were shallow and low on 
the arch and were later covered by 
younger rocks when the seas extended 
farther westward upon the arch. In the 
truncated Devonian and Silurian dolo 
mites and sands some of the producing 
oil and gas fields of Eastern Kentucky 
are found. 

That Eastern Kentucky has been sub 
ject to great deformation is apparent 
by many structural features other than 
the two major features mentioned. 

Two important structural features 
are the Kentucky geosyncline and the 
Middlesboro Basin. Both strike parallel 
with the Pine Mountain overthrust, the 
former lying on the northwest and the 
latter on the southwest. 

Most of the folding appears to have 
been the result of movements that 
occurred during the Appalachian revo 
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lution. This deformation was accom- 
panied by widespread thrust faulting, 
both high-angle and low-angle types. 
The Pine Mountain fault is an ex- 
ample of the latter where there has been 
a low-angle overthrust from the east to 
the west, with horizontal displacements 
of at least six miles. 

Examples of normal faulting in East- 
ern Kentucky are the Irvine-Paint 
Creek zone, and others of less magni- 
tude, such as the Little Sandy fault in 
Elliott County, the Blaine Creek in 
Lawrence County, and the Johnson 
Creek fault in Magoffin County. 

The two most pronounced anticlines 
and domes are located on the Paint 
Creek uplift in Elliott, Johnson, Law- 
rence, and Magoffin Counties, upon 
whose western flanks the Weir oil fields 
of Eastern Kentucky are located. 

The other is the Rockcastle River up- 
lift of Clay and Laurel counties, on 
which the Corniferous Burning Spring 
gas field is located and on which (in 
Clay and Laurel counties on the Rac- 
coon Dome) two Knox dolomite oil 
wells have been drilled. 

Regardless of the relation of struc- 
tures to gas production in Eastern Ken- 
tucky, it is the writer’s opinion that 
sedimentary conditions are the most 
important factors, especially in the 
Devonian Shale Big Sandy gas fields. 
Local structures apparently show no re- 
lation to production, and on the most 
pronounced Paint Creek uplift shale 
production encountered is too small to 
be of commercial value although over 
400 ft of black Corniferous Devonian 
shale is present. 


DEVELOPMENT 

The development of the different gas 
fields in Eastern Kentucky is tabulated 
in the order listed in Fig. 1, with the ex- 
ception of No. 1—Big Sandy gas field, 
from which over 90 per cent of the an- 
nual gas for the entire State of Ken- 
tucky is produced. 


No. 1—Big Sandy Gas Field 

Located in Martin, Johnson, Magof- 
fin, Floyd, Pike, Knott, and a small 
area in Perry and Letcher counties, 
Kentucky, covers a developed area of 
over 700,000 acres in which, at the 
close of 1953, 5378 wells have been 
drilled for gas. The following develop- 
ment results were experienced: 








Open Flow Developed 


No. Production Total Average 
Wells formation Mef Mef 
330 Salt Sand (Penn.)......... 258,477 783 
567 Maxon (Miss.)............ 945,017 1666 
373 Big Lime (Miss.).......... 608,810 1632 
3172 Black Shale (Dev.)........ 1,179,444 371 
(Weir & Berea (Miss.) 
266 (Corniferous (Dev.)........ 418,384 — 1573 
_. (Big 6 (Silurian) 
670 Dry Holes 





3,410,132 634 
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The original rock pressures of dif- 
ferent gas producing horizons vary, de- 
pending on their location in the field, 
and are approximately: 

Devonian shale, from 550 psig to 
760 psig; Lime and Dolomite produc- 
tion, from 400 psig to 640 psig; Sand 
Stone production, from 280 psig to 
600 psig. 

The average depth of completed 
shale wells in the northern part of the 
field is 2100 ft while 40 miles to the 
most southern developed area in Pike 
County the depths average 4000 ft. 

Shooting of Devonian Shales: The 
one factor primarily responsible for the 
results experienced in the Devonian 
shales is the effect of shooting the 400 
to 700 ft of rich black carbonaceous 
shale section with from 5000 to 8000 
lb of gelatinated nitroglycerine. 

The following statistical results show 
the importance of this practice: 

As of the end of 1953, in the Big 
Sandy gas field, 3553 Devonian Black 
Shale wells have been drilled. Of this 
total amount only 156, or 4.3 per cent, 
were natural producers which did not 
require shooting. The average open 
flow of the 156 natural wells was 1305 
Mcf. The remaining 3395 shale wells, 
before shot, had an average open flow 
of 57 Mcf and the average after shot 
was 259 Mcf. Of the 3395 shale wells 
shot, 1388, or 39 per cent, had no 
measurable open flow before shot; 
2805, or 76.1 per cent, had less than 
100 Mcf before shot. After shooting, 
1090, or 30.7 per cent, had less than 
100 Mcf, of which 349 wells, or 9.8 
per cent, were classed as dry holes. 
Most shale wells, which will have an 
open flow of less than 50 Mcf after 
blowing open for 24 to 36 hr, are 
not considered commercial and are 
usually abandoned as dry holes. The 
average life of shale producing wells 
will exceed 25 years. 

Acidizing the Mississippian Big 
Lime: Acidizing the Big Lime gas pro- 
ducing horizons has been common 
practice since 1937 and, although the 
writer does not have statistical infor- 
mation on the results experienced for 
the 373 Lime wells completed as pro- 
producers in the Big Sandy gas field, 
the following statistics on 201 of the 
Lime wells treated are comparable for 
the total. 

The average open flow for 201 Big 
Lime wells, before treated, was 218 
Mcf as compared to 724 Mecf after 
acidizing, or an increase of 506 Mcf 
per well. 

Sand Production: In the develop- 
ment in the Big Sandy gas field the prac- 
tice of shooting the Salt Sand, Maxon, 
Weir, and Berea is not general for, in 
the drilling, if only small wells are 
encountered, the well is always drilled 


on for the 85 per cent chance of suc 
cess in either the Big Lime or the Black 
Shales. 

During the past year the fracturing 
of sandstone and dolomites in oil wells 
in Eastern Kentucky has been fairly 
successful and, with some improvement 
in application, cost, and technique, and 
fracturing of similar small sand and 
dolomite gas wells will in time become 
a more general practice. 

Production and Reserves: During 
1953, Kentucky produced 71,335,066 
Mcf of gas, of which the Big Sandy 
gas field produced 67,925,938 Mcf. 

The second largest producing area 
are the fields in Clay and Knox coun 
ties which produced 1,907,128 Mef 
The remaining 1,500,000 Mcf was esti 
mated for all other producing fields 
and wells in the entire State of 
Kentucky. 

The total gas which has been pro 
duced from the Big Sandy gas field has 
been estimated at 1,200,000,000 Mcef 
and the estimated remaining reserves on 
the proved 700,000 acres are 450,000, 
000 Mcf, which would give an esti 
mated ultimate recovery of 2350 Mcf 
per acre. 

Although the writer has no actual 
production history of recovery on many 
developed small producing gas fields 
outside the Big Sandy gas field, it is 
reasonable to estimate the undeveloped 
gas reserves of Eastern Kentucky, from 
studies of many exploratory tests, strat 
igraphy, and structural similarities to 
developed field, as over one and one 
quarter trillion cubic feet. 


No. 2—Ashland Gas Field 

In the Ashland gas field in Boyd 
County, Kentucky, which was devel 
oped between 1924 and 1929, 233 wells 
were drilled, 80 per cent of which were 
commercial producers. With the ex 
ception of a small amount of gas from 
the Pennsylvanian Salt Sands and Mis 
sissippian Big Injun, over 90 per cent 
of the gas produced comes from the 
Devonian Shales. Sixty-six of the pro 
ducing wells were drilled within the 
city limits of Ashland and Catlettsburg, 
Kentucky, and the field extends on 
northeast some 20 miles into Ohio and 
the city of Huntington, West Virginia 
The depth of wells varied from 1800 to 
2000 ft; open flow, 150 Mcf to 1500 
Mcf; rock pressures, 600 psig to 800 
psig. The field at this time is over 90 
per cent depleted. 


No. 3—Isonville Gas Field 
Located in southeastern Elliott 
County is Isonville gas field, also de 
scribed as the Newcombe gas field in 
some publications, which was devel- 
oped between 1928 and 1936. Of 35 
wells drilled, 24 were gas wells produc 
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ing from the Mississippian Weir Sand 
and the Corniferous. The deepest Cor- 
niferous wells did not exceed 1500 ft. 

This field is located on the Burke 
Adkins Dome and its northern exten- 
sion is along the axis of the Paint Creek 
uplift. In the development for gas, 
small oil shows were often encountered 
in the Weir Sand and were not shot or 
considered commercial. During the 
past five years, with favorable results 
experienced in shooting the Weir oil 
pays, and later, from exceptionally 
good results obtained from fracturing, 
this area of Elliott County has become 
the most active new oil development in 
Eastern Kentucky. 

Over 100 oil wells have been drilled 
in the past 5 years increasing oil pro- 
duction from 18,000 bbl to 85,735 bbl 
for 1954. The gas field is 95 per cent 
depleted. 


No. 4—Ivyton Gas Field 


Ivyton gas field in Magoffin County, 
and a northern extension known as the 
Winn Gas Field, in Johnson and 
Magoffin counties, are located on the 
Ivyton and Winn Domes on the crest 
of Paint Creek uplift. Over 100 com- 
mercial gas wells, producing from the 
Weir Sand at depths of from 950 to 
1100 ft, were drilled between 1917 
and 1925 along with the extensive Weir 
oil development which lies on the west 
flank of the Paint Creek uplift. This 
production has been commercially de- 
pleted for the past ten years. Produc- 
tion from the Ivyton field is included 
in the Big Sandy gas field development 
statistics. Three deep Knox dolomite 
exploration wells, drilled on the Paint 
Creek uplift, were dry holes. 


No. 5—Flat Gap Gas Field 

Flat Gap gas field of Johnson 
County, which is also referred to as the 
Redbush gas field, located in north- 
western Johnson County, is located on 
the largest Paint Creek Uplift closure 
—the Laurel Creek Dome. Of the 243 
wells drilled for gas, 215 were pro- 
ducers from the Weir sand at depths 
of from 750 to 900 ft. Open flows of 
from 200 Mcf to 1000 Mcf were en- 
countered and the original rock pres- 
sure was 205 psig. 

This Weir gas field, with the other 
two above-described Weir gas fields on 
the Paint Creek Uplift, has also been 
commercially depleted for over 10 
years. What remaining gas is left is 
being used for power and repressuring 
in the adjoining Weir oil fields. 

The total estimated recoverable gas 
from all the Weir producing field has 
been estimated at approximately 
twenty-five billion cubic feet. 

The Barnetts Creek gas field—No. 
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10—and the Royalton Beetree gas field 


—No. 13—are included in statistics 
with the Big Sandy gas field. The 


Swamp Branch gas field is also included 
in the Big Sandy gas field and all pro- 
ducing formations are similar to those 
in the Big Sandy field. 


No. 6—Grassy Creek Gas Field 

In south-central Morgan County, 
Grassy Creek gas field, was discovered 
in 1921 and developed by the end of 
1936. Over 80 Corniferous tests were 
drilled to the Corniferous at depths 
ranging from 1300 to 1545 ft. Sixty- 
five of the wells were commercial, de- 
veloping an open flow of over 26,000 
Mcf. The original rock presure was 430 
psig. Production from this field, when 
marketed, was very short lived as the 
wells were located on a low terrace 
and were drowned out with water in a 
short time. It is doubtful if the amount 
of gas recovered justified development 
cost. 


No. 7—Lee City Gas Field 

Lee City field is at the head of Red 
River in eastern Wolfe County, was de- 
veloped between 1940 and 1943. The 
12 shallow Salt Sand producing gas 
wells, completed at depths of from 450 
to 500 ft, developed a total open flow 
of 2339 Mcf. The original rock pres- 
sure for the field is 83 psig. The nearest 
market is a high pressure transmission 
line 14 miles to the north and compres- 
sion would be required to deliver this 
low pressure gas into the system. To 
date, the wells are still shut in without 
a market, 


No. 8—Rothwell Gas Field 

Rothwell field is located in south- 
western Menifee County and extends 
into northern Powell County to include 
the Red River gas field. The field was 
the oldest commercial gas field in East- 
ern Kentucky and was discovered in 
1904. Over 125 producing gas wells 
have been drilled producing from the 
Corniferous at an average depth of 
500 ft. The field covers an area of over 
15,000 acres and is now being used for 
gas storage. 


No. 9—North Triplett Gas Field 

North Triplett field is located in 
northwestern Rowan County, was dis- 
covered in 1934. During 1934 and 
1935, 9 gas wells were completed in the 
field producing from the Corniferous 
at depths ranging from 250 to 350 
ft. Original open flows were from 70 
Mcf to 400 Mcf and the original av- 
erage rock pressure was 43 psig. Gas 
in insufficient amounts was marketed 
5 miles into the town of Morehead for 
several years before the field was de- 
pleted and abandoned. 


No. 10—Janet Gas Field 

Janet field in south-central Powell 
County, was developed between 1929 
and 1934. Of the 36 wells drilled into 
the Corniferous at depths of from 500 
to 550 ft, 21 producing gas wells de- 
veloped a total open flow of 8000 Mcf. 
The original rock pressure of the field 
was 75 psig. Gas was used for both do- 
mestic and commercial use in the town 
of Stanton and for repressuring an oil 
well in the near Big Sinking oil fields. 
This field was depleted in 1949. 


No. 11—St. Peter Gas 
Development 
St. Peter field is in the Furnace Oil 
Pool in Estill County, just south of the 
Janet Gas Field, was discovered in 
1946-47. Sixteen St. Peter gas wells de- 
veloped a total open flow of 99,768 
Mcf with a rock pressure of over 750 
psig. The average depth of St. Peter 
sand in this field is 2950 ft. Gas from 
this field has only been used for re- 
pressuring in the adjoining Big Sinking 
oil fields because it is 40 per cent CO, 
and has less than 600 Btu content. 


No. 12—Turkey Knob Gas Field 
This field is located in northwestern 
Owsley County and was discovered in 
1917. At the end of 1936, 47 gas wells 
and 20 dry holes had been drilled. The 
production from the Corniferous, at 
depths ranging from 1250 to 1400 ft, 
had an average open flow per well of 
750 Mcf and the average rock pressure 
was 300 psig. During 1921-1923, the 
gas production was utilized for the 
manufacturing of carbon black. From 
1923 until 1927, the field was shut in 
until a pipe line to Central Kentucky 
was constructed. This field was de- 
pleted and abandoned in 1949 after a 
deep test of older formations to the 
St. Peter horizons had been drilled. 


No. 13—McKee Gas Field 

The McKee field, located in central 
Jackson County, was discovered in 
1933. The first well made 300 Mef 
from the Corniferous at 790 ft. The 
original rock pressure was 110 psig. At 
the end of 1943, 26 producing Cor- 
niferous wells were completed and, be- 
tween 1943 and 1946, the field pro- 
duced 1,545,000 Mcf, at which time the 
field was commercially depleted and 
pipe line system and compressor station 
were removed. 


No. 14—Burning Springs Gas Field 

Burning Springs field on the Rock- 
castle River Uplift in northwestern 
Clay County, was first discovered in 
1898 when gas was found at 2200 ft 
in the Corniferous. Gas was utilized 
locally until 1930 when the old Cum- 
berland Oil pipe line was converted 
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UP TO 150-TON STATIC LOADS HANDLED 


BY 48-L SPUDDERS with tripod derrick 




















Bucyrus-Erie 48-L spudders, equipped 
with either triped or regular derrick, 
handle top-to-bottom drilling to 6,000 
ft., servicing, to 7,000 ft.; swing up to 
6,000 Ibs. of tools. 


BUCYRUS 
ERIE 
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Now, you can set long, heavy casing strings 
with a spudder—the Bucyrus-Erie 48-L. 
Equipped with a new heavy-duty tripod der- 
rick, available as extra equipment, the 48-L 
has ample derrick height (70’4”) and capacity 
for handling static casing loads up to 300,000 
Ibs. when rigged for 10-part hoist. 


Simple design permits easy setting up or 
dismantling of this special derrick. The entire 
assembly consists of only five units — upper 
section, main front lower section, two rear 
lower triangular legs, and a special sub- 
structure—plus the gin pole used in erection. 
Job-to-job moves are simplified, too, because 
the derrick can be disassembled and each 


unit transported separately. 


The new derrick and substructure are 
available for 48-L’s already in the field, or 
may be ordered with a new machine in place 
of the regular derrick. For complete details 
see your local Bucyrus-Erie distributor or 


write for a free copy of Bulletin No. TRI-D-1. 
5854 


BUCYRUS-ERIE COMPANY 


South Milwaukee, Wisconsin 











To obtain more information on products advertised see Page E-41 B-51 










































































into a gas line to serve Somerset, Ken- 
tucky, with domestic gas. A total of 2 
Big Lime, 11 Corniferous, and 12 dry 
holes have been drilled. In 1945, a deep 
Knox dolomite test on the structure 
was unsuccessful. 


No. 15—Oneida Gas Field 

The Oneida gas field is located 7 
miles east of Burning Springs in Clay 
County on the southern flank of Rock- 
castle River Uplift. Over 80 gas wells 
and 18 dry holes have been drilled 
since 1930 and the field has been ex- 
tended east into Leslie County. The 
greatest percentage of production is 
from the Corniferous and is delivered 
to Central Kenutcky. 


No. 16—Taulbee Gas Field 
Located in northern Breathitt County 
is Taulbee field also known as the Big 
Six Gas Field. Prior to 1920, 7 gas 
wells, producing from a sandy dolomite 
with quartz pebbles, located at the bot- 
tom of the Silurian Niagaran forma- 
tion, developed a total open flow of 
over 20,000 Mcf with an original rock 
pressure of 550 psig and were con- 
nected by pipe line to the north. The 
name “Big Six” was derived from six 
men, original operators and drillers, 
who discovered the new field and pay, 
as they were all reported to be over six 
feet tall. By the end of 1930, this field 
was depleted and the pipe line re- 
moved. Since that time, in central 
Breathitt County, over 10 producing 
Big Six gas wells have been drilled and 
a part of the production delivered for 
domestic use to the county seat at 
Jackson, Kentucky. The removal of the 
pipe line in 1930 has retarded the de- 
velopment of a most potential gas area. 


No. 17—Indian Creek Gas Field 

The Indian Creek field of north- 
western Knott County produced gas 
from the Mississippian Big Lime at 
depths of from 1450 to 1500 ft. This 
field was discovered in 1927 and, at 
the end of 1936, 4 of the 9 wells drilled 
developed a total open flow of 8245 
Mcf and the original rock pressure was 
285 psig. Gas from this field, before 
depletion, was piped to the nearby 
towns of London and Corbin, 
Kentucky. 


No. 18—Artemus-Himyar 
Gas Field 

Artemus-Himyar field of south- 
central Knox County, although small in 
comparison to the Big Sandy gas field, 
is second in importance as present gas 
producers in Kentucky. Since the dis- 
covery in 1931, when the first well 
came in producing 1800 Mcf from 
both Maxon and Corniferous sands, 
over 100 producing gas wells have been 
drilled. In 1949, the field was extended 
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by the drilling of 11 gas wells, which 
developed a total open flow of 17,597 
Mcf; and although (because of small 
town lots and small farms) the field has 
been 35 per cent over developed, it is 
still producing over a billion cubic 
feet annually. 


No. 19—Williamsburg Gas Field 
Whitley County’s Williamsburg field 

was discovered in 1902, producing oil 

from Salt sands at 300 to 500 ft. Some 
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of these shallow oil wells were later 
deepened to depths of from 1200 to 
1300 ft into the Mississippian Big Lime 
where gas was encountered. During 
1922 to 1924, gas was used to manu- 
facture carbon black and later was used 
for domestic consumption in the town 
of Williamsburg. Both oil and gas wells 
are now depleted. 


No. 20—Red Bird Gas Field 

The Red Bird field of northern Bell 
County was discovered in 1930, pro- 
duction being encountered in the Mis- 
sissippian Big Lime at a depth of 2662 
ft with an open flow of 912 Mcf and 
a rock pressure of 525 psig. In the 
spring of 1936, three additional wells 
were drilled, one of which was a dry 
hole and the other two were small Big 
Lime producers. This development was 
before the practice of treating Lime 
production with muriatic acid had been 
established. At the end of 1953, this 
field was still shut in. 


No. 21—Bell County Gas Field 

In northeastern Bell County, the 
Bell County field, located from 3 to 12 
miles south of the old Red Bird Gas 
Field, has been developed in the past 3 
years. Eleven wells have been drilled, 4 
of which were dry holes, 3 produc. 
tive from the Big Lime, 2 from the 
Corniferous, and 2 from both the Cor. 
niferous and Big Lime. Over 4000 Mef 
in open flow has been developed and, 
during 1954, the pipe line system from 
Knox County has been extended into 
Bell County. 


RECENT EXPLORATION 

During 1954, Eastern Kentucky ex- 
perienced the most extensive explora- 
tion for gas in its gas development 
history. In Harlan County, one ex- 
ploratory Corniferous test was dry and 
the second well has been completed as 
a Devonian Shale producer, thus ex- 
tending the productive gas potentiality 
of the shale far to the southwest. In 
Clay County, two small wildcat Cor- 
niferous producing wells have been 
completed and three test wells are be- 
ing drilled. Two exploratory Cornif- 
erous gas wells have been completed 
in Leslie County and four wildcat lo- 
cations are being drilled. In Breathitt 
County, one exploratory Corniferous 
gas, one oil, and two dry holes were 
drilled, and three wildcat locations are 
now drilling. 

During 1954, in the Big Sandy gas 
field, as of November 5, 1954, there 
have been 140 gas well completions and 
19 dry holes drilled. The total open flow 
for the 140 wells is 76,668 Mcf. In the 
Artemus-Himyar gas field, two Cor- 
niferous productive wells, developing 
632 Mcf, and two dry holes have been 
drilled. At the present time there are 
over 50 wells being drilled for gas. 

The average Btu content of natural 
gas in Eastern Kentucky will exceed 
1150, making it most suitable for hy- 
drocarbon extraction. 


CONCLUSION 
When the writer started working in 
the gas fields of Eastern Kentucky in 
1926 the future gas reserves were esti- 
mated as sufficient for 25 years. After 
twenty-eight years, the remaining re- 
serves are still estimated as sufficient, at 
the present rate of production, for 25 
years or more. Perhaps the difficulty of 
knowing what the reserves really are is 
best explained in “Natural Gas Sym- 
posium,’ which quotes Francis Bacon 
as follows: 
“Man is the minister and interpre- 
ter of nature, does and under- 
stands as much as his observations 
on the order of nature . . . permit 
him; and neither knows nor is 
capable of more.” xa 
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FIG. 1. Photomicrograph showing typical diatoms most satisfactory for diatomite filteraids. The section on the far left illustrates sev- 





eral types of fresh water diatoms. The three right sections picture those of marine origin. On the far right is an enlarged view of 4 single 


diatom of the coscinodiscus type. 


Diatomaceous Earth Filtration of Water for 


Sub-Surface Injection 


A. F. ALCIATORE,* M.B. HARRIS* and W. E. WALLIN* 


P RESSURE filtration of water for 
sub-surface injection utilizing diatoma- 
ceous earth (diatomite) filteraids is a 
process of considerable merit with in- 
creasing interest. This type of filtration 
operation has long been established in 
general industrial production. It is a 
primary means of clarifying such prod- 
ucts as sugar liquors, syrups, anti- 
biotics, and other pharmaceuticals, 
beer, heavy chemicals, oils of all kinds, 
and many others. 

In general water filtration typical 
applications concern water supply for 
medium and small municipalities, ? 
paper mill “white water,”? swimming 
pools, and the condensate from recip- 
rocating steam engines. A successful 
history covering from 5 to 15 years is 
established on these applications. Fil- 
tration of petroleum refinery slop oils 
and waste waters, is also established 
and filtration of injection waters is 
now showing increasing development 
because of certain operating advan- 
tages. 

The system of filtering injection 
waters with diatomite has several 
advantageous features. First, it offers 


eo 


*Dicalite division, Great Lakes Carbon Corpo- 
tation, Los Angeles, California. 
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a means of obtaining as high a degree 
of clarity as may be desired. Second, 
the filter system is flexible. It can be 
installed in small or large units, singly 
or in multiple, to form a system to suit 
the size of the project. It offers a high 
ratio of filtering surface to size of fil- 
ter and is, therefore, compact, so as to 
be easily and economically enclosed 
for protection from the weather. It re- 
quires less backwash water to clean 
than the conventional sand filter. Due 
to the high absorption properties of 
diatomite, it can handle small amounts 
of oil which would under the same 
circumstances plug a sand filter system. 

These features make the process one 
which merits particular consideration 
in the following applications: 

(a) For the polish filtration of 
water previously filtered by conven- 
tional means but requiring a higher de- 
gree of clarity. 

(b) For the complete filtration of 
water requiring a high degree of clar- 
ity, or any water carrying a small 
amount of oil either free or emulsified. 

(c) For small installations, or those 
requiring a compact unit. 


The expression “polish filtration” in 
(a) above is used in general industrial 
operation to indicate removal of ex 
tremely fine solids from a liquid which 
to the eye may appear quite clear, o1 
at the most only slightly hazy. Brilliant 
clarity of the liquid is the result. Over 
the years, as operators in the petro- 
leum industry have gained experience, 
the economic advantage of thorough 
clarification of injection water to the 
degree of brilliant clarity has become 
more and more apparent. 


Injection Water Filtered 
One project in a California field is 
a good example. Here, pressure filtra- 
tion using diatomite filteraids has been 
employed for entire filtration of more 
than 2,000,000 bbl of injection water 
over a period of several years. The 
project is still functioning smoothly 
with injection of 4000 bbl per day at 
a pressure of 60 Ib per sq in. In con 
trast, on other injection systems oper- 
ating in the same area employing sand 
filters, frequent chemical treatment of 
the sands is necessary. These wells are 
operated only at pressure near 400 Ib 
per sq in. How long these wells can be 

kept operating is questionable. 
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FIG. 2. This chart shows the flow rate (speed) and output capacity of the various grades 
of diatomite filteraids produced by the Dicalite division, Great Lakes Carbon Corpo- 
ration. The permeability values of the various grades are helpful in throughput 
calculations. 





Essentially, diatomite filtration con- 
sists of microscopic screening or 
“straining” of solids from the water as 
it is forced through the layer of filter- 
aid. This filteraid layer is built up on a 
rigid screen or other type of filter ele- 
ment. The operation starts by forming 
a precoat of filteraid on the filter ele- 
ment at the rate of about 10 lb per 100 
sq ft of surface. Normally, this is fol- 
lowed by a body feed of filteraid added 
continuously to the water during the 
filtering cycle. 


Surface Is Filtering Medium 

It is the surface of this cake of filter- 
aid — not the supporting element — 
which is the true filtering medium. 
That is why body feed is usually em- 
ployed during the operating cycle, 
since the constant deposition of filter- 
aid particles on the “working” surface 
of the cake maintains porosity. 

At the end of a cycle when a prede- 
termined pressure has been reached, 
the filteraid cake may be removed 
from the supporting element by re- 
versing the flow, by internal sluicing, 
or by opening the filter for mechanical 
removal of the cake. 


Filteraid Processed From Silica 

Diatomite filteraids are processed 
from a non-metallic mineral composed 
chiefly of amorphous silica—the fos- 
silized remains of diatoms which are 
single—celled plants related to algae.® 
Millions of years ago—during the 
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Miocene Age—these plants flourished 
in the waters of the time. A high per- 
centage of silica in the water, due to 
volcanic action, supplied favorable 
conditions for growth and multiplica- 
tion. After a brief life the plants died 
and settled to the bottom of the water. 
Their siliceous “skeletons” formed de- 
posits of what are known today as 
diatomaceous earth, or by the briefer 
name of diatomite. 


Deposits in Western U.S. 
The largest and purest deposits of 


.this material are located in the western 


United States, largely in California, 
Oregon, Washington, Idaho, and Ne- 
vada. The principal deposits in Cali- 
fornia are of marine origin; those in 
the remaining states mentioned are of 
fresh water origin. The latter are 
geologically newer deposits, some per- 
haps formed as late as 100,000 years 
ago. 

In Fig. 1 the structure of both the 
marine and fresh water types is seen 
with the aid of high microscope mag- 
nification. The illustration demon- 
strates clearly how the “shape factor” 
of the diatom contributes to the per- 
formance of diatomite filteraids. 

The crude diatomite is processed 
into a number of commercial grades 
of filteraids of varying porosity. Most 
of the crude is presently mined by open 
pit quarrying. From that point the 
processing consists chiefly of crushing, 
drying, heat treatment, and air separa- 


tion for removal of non-diatomaceous 
material and classification by specified 
particle-size ranges. 

The “speed,” throughput capacity 
and permeability (Darcies) of the va- 
rious grades of diatomite filteraids pro- 
duced by the Dicalite division of Great 
Lakes Carbon Corporation are shown 
in the chart, Fig. 2. The finer filter- 
aids generally give less flowrate but 
higher clarity. Selection of the particu- 
lar grade to use should be made ac- 
cording to the individual problem. 


Specialized Equipment Developed 

Many of the filters used to date in 
water flooding or disposal work have 
been those designed for other indus- 
trial applications and modified to han- 
die injection water. In some cases this 
has been satisfactory and in others has 
not proved practical. Electrolysis and 
corrosion are the two chief problems. 
Because of the growing importance of 
the application, several firms have de- 
veloped and others are developing spe- 
cialized equipment for filtration of in- 
jection waters. 

Special consideration is being given 
to rubber-lined equipment, use of plas- 
tic materials in places, insulation of 
dissimilar metals, pressed rubber ele- 
ments and other means of combatting 
corrosion and erosion. Other points 
are that the filter should be easy to 
operate and clean and have a high hy- 
draulic capacity. The majority of the 
filters now offered for this use consist 
essentially of a shell or tank in which 
the elements are suspended, either ver- 
tically or horizontally, and which con- 
tains the water being filtered. 


Mobile System Designed 

There are many ideas being devel- 
oped for convenient and efficient op- 
eration of water treatment and injec- 
tion plants. One system, about to be 
put into operation in one location in 
Oklahoma and another in Texas, is 
unique in being entirely mobile; it is 
also advanced in the precautions being 
taken against corrosion. 

The equipment consists of a filter- 
aid precoating tank and slurry (body 
feed) tank with fiber glass linings. The 
filter tank is monel-lined. The filter 
leaves are similar to those of a plate 
and frame press except that they are 
made of a phenolic resin-impregnated 
laminated fiber rather than metal. 
These leaves are covered with a syn- 
thetic fiber screen. The pump is of 
bronze with connections between 
pump and filter made by means of rub- 
ber type flexible hose. Each operating 
unit of filter, tanks and pump is 
mounted on skids for easy portability. 

Filter elements (supports for the fil- 
teraid cake) vary widely both in shape 
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AUTOMATIC, REGULATED 
FILL OF THE CASING 
AS IT IS BEING RUN 








ECONOMICAL 


Baker Flexiflow Fill-Up Equipment not 
only permits the casing to be run more 
rapidly with greatly reduced pressure 
increases or surges on the formations 
below the shoe, but in addition, by 
eliminating the surface-filling operation, 
saves an additional amount of rig time. 
When these advantages are considered, 
Flexiflow Equipment is much more 
economical to run than conventional 
floating equipment. 


i 


FIG, 1 
Casing 
Filling 
while going 


ds 7 


XpRorecrion AGAINST 
DESTRUCTIVE 
HIGH-PRESSURE SURGES 





with 


BAKER 


LEXIFLOW 


FILL-UP SHOES AND COLLARS 


Baker Flexiflow Fill-Up Equipment, 
a new companion line to Baker Differ- 
ential Fill-Up Equipment is designed to 
be run in wells of moderate depth. 


FEATURES 


SELF-ADJUSTING FLOW 
CONTROL DIAPHRAGM 


Baker Flexifiow Fill-Up Equipment 
contains a variable valve (Self-Adjusting 
Flow Control Diaphragm) that auto- 
matically opens wider or closes down 
to provide MINIMUM BOTTOM-HOLE 
PRESSURE INCREASES and regulated fill 
of the casing. 


POSITIVE BALL-TYPE BACK- 
PRESSURE VALVE FOR CEMENTING 


A Ball-Type, Back-Pressure Valve for 
floating or cementing can be brought 
into action at any time by applying a 
pressure of approximately 700 psi to 
the casing. See Figs. 2 and 3 below. 


COMPLETELY DRILLABLE 


The internal parts of Flexiflow Fill-Up 
Shoes and Collars consist of readily 
drillable concrete, a small amount of 
Bakelite and synthetic rubber. 
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a surges over 
5,000 psi can be created 


each time a joint of 


casing equipped with 
conventional floating 


equipment is lowered 
under certain slim hole 


clearances. 


High-Pressure surges can 
fracture and weaken a 
formation sufficiently to 
cause lost circulation or 
the failure of a primary 
cement job. 


These destructive, high- 
pressure surges can be 
reduced... 


by increasing the lower- 
ing time per joint 


by increasing the casing 
clearance 

or 
by running Baker Flexi- 
flow (or Differential) Fill- 
Up Shoes and Collars 


NOTE: 


Baker Fill-Up Equipment 
contains a variable valve 
that automatically opens 
up and adjusts to main- 
tain minimum bottom- 
hole pressure as the 
casing is being run. 


BAKER 


OIL TOOLS, INC. 


HOUSTON + LOS ANGELES - NEW YORK 














FIG. 3. The filter station for filtering injection water in secondary recovery operation in 
a California field. This view shows filter and the piping and valve system on the outlet side. 


and materials of construction. The 
most common shapes are circular or 
rectangular plates, and tubes. Metal 
screen of sufficiently small mesh to act 
as the septum are generally employed 
for the plates. Larger mesh metal 
screens are in use also, either pre- 
coated with the aid of fibrous material 
such as asbestos, or covered with a 
cloth or bag of natural or synthetic 
fiber. The latter has the advantage of 
high resistance to corrosion. 

Metal screen, porous carbon, porous 
stone, and porous stainless steel are 
all used for the tubes. Wear and cor- 
rosion of metal elements is hard to 
control. Stone has a tendency to collect 
precipitated minerals on its surface 
and thus reduce porosity. This leaves 
porous carbon as a favored element 
of this type. The tubular shape offers 
high surface area for the size of the 
filter. 


Water Key to Filter Choice 

Since no two problems are exactly 
alike, the choice of a particular grade 
of filteraid should be made after a 
study of the filtration characteristics 
of the water involved in each project. 
Many filter manufacturers have small 
portable filters which are available for 
laboratory or field tests. The Dicalite 
division of Great Lakes Carbon Cor- 
poration offers the same service, em- 
ploying a portable “bomb” filter. The 
API plugging index test for clarity has 
been used and, since many petroleum 
technicians are familiar with the pro- 
cedure, it can be employed to estab- 
lish clarity standards. 

The simplest problem in this field is 
the polish filtration of water previously 
filtered by conventional methods but 


B-60 


requiring a higher degree of clarity. 
The cake space of the filter need not 
be large. Rates could be expected to 
vary between one and five gallons per 
square foot of filtering surface per 
minute. 

As the water is relatively clear, a 
precoat of a general purpose filteraid 
such as Dicalite Speedplus* should 
suffice. Cycle lengths will average 
around five days. In those cases where 
it is proposed to remove a finely di- 
vided colloidal suspension of a clay 
such as bentonite a finer filteraid 
should be chosen. In this case, the rate 
will generally approximate one gallon 
per square foot per minute. 

For the direct sole filtration of water 
for injection it is necessary to consider 
the problem in two phases, one for 
fresh water and one for salt. 

Fresh water from a_ sub-surface 
source can usually be readily handled. 
An excellent example of this type 
exists in a West Texas location where 
roughly 4000 bbl per day of fresh 
water are filtered on 160 sq ft of filter- 
ing area. The water is settled, then 
treated with chlorine to a residual of 
6.35 ppm. Sodium tetra phosphate is 
added ahead of the filters at the rate 
of 1.4 Ib per 1000 bbl. 

As the cycle is started, a precoat 
of 16 lb of Speedplus is used. This con- 
forms to the standard precoat recom- 
mendation mentioned earlier of 10 Ib 
per 100 sq ft of filter area. About 2 
Ib of filteraid is added as body feed 
to 1000 bbl of water. The initial pres- 
sure differential on the filter is 10 psi 
and the cycle ends when 30 psi is 
reached which is about 10 days. This 
particular raw water contains approxi- 


*Dicalite and Speedplus, Reg. U. Ss. Pat. Off. 





mately 25 ppm total undissolved solids, 

Although as previously mentioned, 
and it should be emphasized, each 
water should be studied as a separate 
problem, sufficient data are on record 
for sub-surface fresh water to indicate 
flows between the limits of 1-3. gal per 
square foot per minute accompanied 
by cycle lengths from 1 to 10 days to 
be expected. Essentially, all undis- 
solved solids can be removed as well 
as the great majority of bacteria. 

For handling fresh water from sur- 
face sources the problem is more com- 
plex. The filterability of the water will 
vary widely both with the source and 
season of the year. On this problem 
pressure filtration with diatomaceous 
earth is more advantageous for small 
volumes. The best procedure is to test 
the water for filterability and response 
to other treatment under its various 
conditions. 

Salt water filtration has been devel- 
oped largely in California. A number 
of units are operating successfully with 
purposes varying from direct flooding 
to simple disposal of excess water. 
There are studies being made, in addi- 
tion, to avert the subsidence of land 
by maintaining subsurface pressure. 
Whatever the purpose, the problem 
varies only in the degree of clarity 
required. Each operator has developed 
a standard of clarity consistent with 
the type of subsurface sands into 
which he injects the filtered water. 

The majority of water treating 
plants in California use diatomite fil- 
ters. Of 18 projects surveyed it was 
found that 11 of these filtered the water 
with diatomite. Operation is essentially 
the same as when dealing with fresh 
water. 

As would be expected, the principal 
problem is corrosion of the filter parts, 
piping, pumps, and other equipment, 
and the same precautions and preven- 
tative measures as previously discussed 
are employed. Shells (tanks) of the 
filters are usually rubber or plastic- 
lined and the filter leaves or other 
supporting elements are made of saran 
or other plastic, stainless steel, and 
often monel metal. 


Salt Water Systems 


Three types of systems are em- 
ployed: open, semi-closed, and closed. 
If it can be employed, the latter has 
the important advantage of eliminat- 
ing dissolved oxygen. This system also 
minimizes entrance of air-borne bac- 
teria. (algae of various types), which 
aggravate the corrosion problem be- 
cause of sulfate reduction in addition 
to increasing the load on the filter in 
removing the bacteria. 

The semi-closed system and open 
systems are essentially polish filtration 
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This is trouble... 


Trying to increase barrels per day by the 
trial and error method of rod string 
selection is a sure-fire way of tossing 
money down the hole. Pictured is a 
sucker rod and coupling from a Southern 
California field. Incorrect specification of 
size or combination of sizes, improper 
choice of the type of rod for the well con- 
dition caused the failure. 


This is trouble-free... 


Here’s why ..... The wise operator 
calls in an Axelson field expert who anal- 
yzes the well condition. This assures the 
proper recommendation of both type and 
size of rods. Add to this the 63 year 
experience of Axelson in manufacturing 
petroleum pumping equipment and you 
have the reason why there are so many 
remarkable Axelson performance stories. 
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To be SURE, call an Axelson field expert 


AxXELSO!) 


8 g verse  SUuCker Rods and Couplings 


AXELSON MANUFACTURING COMPANY ~ DIVISION OF U.S. INDUSTRIES, INC. ¢ LOS ANGELES 58, NEW YORK 7, TULSA 1, ST. LOUIS 16 
GENERAL OFFICES: P.O. BOX 58335 VERNON STATION, LOS ANGELES S58 





DISTRIBUTORS —Jones & Laughlin Steel Corp., Supply Division; Great Northern Too! & Supply Company; Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, A 
Canada; Dominion Oilfields Supply Co., Ltd., Calgary, Alberta, Canada; Adrian Bolland & Cia., S.R.L., Buenos Aires, Argentina, S.A.; Gross Equipment S.A., Lima, Peru 
Industrial Agencies Ltd., San Fernando, Trinidad, B.W.!.; MAQUIP (Comercial de Marquinas e Equipamentos) S.A., Rio De Janeiro, Brazil, $.A., Servicios Industrial 

Barcelona, Venezuela, S. A.; Servicios Industriales, C.A., Maracaibo, Venezueia, S.A.; Wells Fargo & Co. Express, S.A., Mexico, D.F.; Del Prado & Compania, Ltda., La Paz, B 
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it’s what’s Inside 
that counts 


PATENTED PROCESS 


PACK 


HAS NEVER 
BEEN EQUALLED 





STANDARD of the INDUSTRY 
SINCE 1936 


DON’T BE MISLED 
BY PRICE ALONE! 


There is no substitute for DIESELPAK’S 
Patented Filtering Process for H.D. Compounded 
oils AT ANY PRICE. The DIESELPAK cleans 
more oil faster—keeps it CLEAN longer—and 
gives more service and better engineered 
protection than any other filtering element. 
It PAYS to get the BEST! 


Vv Protects engine 

The DIESELPAK is designed to remove 
not only ABRASIVES but also CONTAM- 
INANTS such as moisture, carbon, acid, 
etc., from oil, and is engineered to keep 
the filtering media and the removed contam- 
inants from migrating back into engine. 


. | ° ° 
+ Extends periods between drains 
The DIESELPAK collects and holds even 
the most finely dispersed contaminants 
without affecting or removing compound 
additives from the oil. A glance at the 
dip stick will show that the oil is CLEANER 
—symbol of better lubrication and longer 
oil life enjoyed only by Luber-finer users. 


7 Takes less oil 

The DIESELPAK because of its engi- 
neered construction requires 2 to 4 quarts 
less oil than spongy substitute filter 
elements being offered for use in the 
Luber-finer housing. This is an addi- 
tional saving enjoyed when using the 
DIESELPAK. 


LUBER-FINER PACKS AVAILABLE: 


1. REFINING PACK — Introduced to 
the public in 1935 for use with straight 
mineral oils, fuel oils, hydraulic oils, and 
inhibited industrial oils. 
2. DIESELPAK—First made available 

) in 1941, the DIESELPAK was primarily 
designed for use with H. D. detergent © 
compounded oils and has also achieved 
outstanding results when used with fuel 
oils and straight mineral oils. 


Write for Complete Information to Dept. 69 








LUBER-FINER, Inc. 


2514 S. Grand Ave., Los Angeles 7 
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operations. Prior to filtration there 
may be flocculation, settling, flotation 
and skimming, or sand _ filtration. 
Chlorine or other bactericides are used 
to control growth of algae and bac- 
teria, and scale-preventing compounds 
such as phosphates are often added be- 
fore filtration. In these cases diatomite 
filteraid in varying amounts from 0.01 
to 0.04 Ib per barrel are added as body 
feed in addition to the precoat. Nor- 
mal operating flowrates of 0.3 to 0.6 
gal per minute per square foot of fil- 
tering area are obtained with cycles up 
to 5 days. 

One typical installation filters 15,- 
000 bbl per day on 2 filters at differ- 
ent locations. The filters are the hori- 
zontal type, having vertically sus- 
pended leaves. All water filtered is sub- 
surface water except for 1000 bbl per 
day which comes from the gas plant. 
This gas plant water contains 15,000 
ppm of sulfates. Prior to filtration all 
water is skimmed in ponds, 500 bbl 
of oil per month being recovered in 
this way. 

Currently, the water is treated rather 
heavily with formaldehyde early 
enough in the system so that the full 
effect is felt before filtration. This has 
proved very effective in securing 
smooth operation; up to 48-hour cycles 
are now secured whereas before this 
type of treatment was employed the 
maximum was only 16-hour cycles. 

As is well known, water is not the 
simple liquid it seems. The whole sub- 
ject of treatment, including filtration, 
to secure water that will not plug un- 
derground formations is quite com- 
plex. A great deal of work has been 
done by oil companies, filteraid and fil- 
ter manufacturers, and suppliers of 
equipment. In filtration, specifically 
with diatomite filteraids, the process 
has proved economically practical and 
has exclusive advantages. 

The Dicalite Division of Great 
Lakes Carbon Corporation has for 
some years been running pilot test 
work in both the laboratory and the 
field. It is planned that the results of 
this work can be made the subject of 
future articles. 
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MAY HAVE THE 
KIGHT ANSWER 


... from 3 HP to 240 HP... 
from 20 bbls to 17,000 bbls... 
from 200’ to 10,000’ and more... 
Yes, a REDA may do that pump- 
ing job BETTER... 


Reda Pumps are accepted as 
original equipment, or replacement 
equipment, because they produce 
at a lower cost per barrel of fluid. 
Whether it’s large volumes from 
shallow depths, or modest volumes 
from great depths, Reda Pumps 
provide operating savings. 


IMPROVED DESIGN: 


Constant research and “a 
improvement are responsible for 
lengthened operating life; corro- 
sion resistance, low labor . cost 
per barrel of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall effi- 
ciencies have improved Reda 
performance as much as 25%; 2 
substantial operating saving. 


If you have a pumping problem, 
our engineering staff is always 
ready to assist you. Phone or write: 





PUMP COMPANY 
* 





BARTLESVILLE, OKLAHOMA 
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ON A GOOD 
CEMENT JOB? 


SteataCrete 6 , a new perlite aggregate, generally can 
be used in cement slurry mixes at a cost no greater 
than that of most of the other slurry mixes now in 
common use. 

StrataCrete 6 definitely will increase your chances 
of obtaining a successful primary cement job. Here’s 
why: StratasCreteG cement slurries provide light- 


weight concretes with ample strength, which are ; : - f 
easily placed at normal pressures. Better bridging don t take chances —_ spect! y 
increasing your chances for a clean perforating job 

with minimum shattering and maximum penetration. 

Rocky Mountain Sales Representative: Mud Control 

Laboratories. Inc. 





The odds against a pat 
royal flush have been 
calculated as being 
649,740 to 1 





properties than ever before, due to improved particle 
size gradation, increase your chances for complete bs, 
fillup. You'll get more impermeable, uniform con- ay 

aes | AI | . 
The odds are in your favor. 
Availability of SteataeCreteG? It can be obtained oo 
from your oilwell cementing service company. 





crete sheath, reducing the chances of corrosion and 
channeling. You'll have a more resilient concrete, 
Use StrataeCrete on every job to reduce remedial 
expense. Write today for your technica] data. 
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GREAT LAKES CORPORATION 
1204 PRUDENTIAL BUILDING HOUSTON, TEXAS 
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Part 2 of a Series 


waterflooding 
activities 





R. P. Dobyns,” 
C. T. Burchett, Jr.,” 
D.S. McBride,* 
and R.R. Darner® 





THE history before waterflooding for 
the W. H. Hammon and Warren Petro- 
leum Corporation, Hammon project 
was given in Part I of this series. The 
leases included in this project are the 
Hammon and Warren Fassett and Tut- 
tle “A” lease, Warren’s Fassett & Tuttle 
“B” lease and Warren’s Hammon lease. 
Together they comprise a productive 
area of 1568 acres from which 2,878,- 
761 bbl of oil were produced prior to 
water injection. 

Operators here were confronted with 
bypassing difficulties in the gas injec- 
tion project prior to introduction of 
water injection. Time has proved this 
to be one of the most successful KMA 
projects, with a net waterflood oil re- 
covery (as of January 1, 1954) of 71,- 
900 bbl or a volume increase of 217 
bbl per flood-pattern acre. Five out of 
the 15 producing wells had responded 
to the injection to that date. 


Development of Waterflood 

This waterflooding project has been 
under continuous expansion since Fas- 
sett & Tuttle “A” well No. 18 was con- 
verted to a salt water injection well 
during June, 1950. Producing wells 
were converted to water-injection wells 
as follows: In September, 1950, Ham- 
mon wells No. 3 and 5; in August, 
1951, Fassett &Tuttle “A” well No. 16; 
in January, 1952, Fassett & Tuttle “A” 
well No. 33; and in January, 1953, Fas- 
sett & Tuttle “A” well No. 41. On Jan- 
uary 1, 1954, the flood pattern area 
contained 332 acres, as shown in Fig. 
4, where the area is enclosed by the 
hachured line connecting the outermost 
line of oil wells surrounding the water- 
input wells. The flood pattern area has 
6 water-input and 15 producing wells. 
The gross volume of the reservoir rock 
~ *Bureau of Mines, Wichita Falls, Texas. 

+Tide Water Associated Oil Company, Kamay, 


Texas. 
#W. H. Hammon, Wichita Falls, Texas. 
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in the KMA 


is 15,720 acre-ft and the average gross 
thickness 47.3 ft. 

When waterflooding was begun, all 
of the wells took the water under a 
vacuum. Since then the pressures have 
gradually increased and on January |, 
1954, ranged from 150 to 350 psi. The 
volume of water injected per month has 
varied considerably (see Fig 6), mainly 
because the source of injection water 
was inadequate. The cumulative in- 
jected water-produced oil ratio was 
4.4, and the average volume of water 
injected per injection well per day per 
ft of gross sand thickness was 3.8 bbl. 
The estimated cumulative water pro- 
duced was 9368 bbl, based on daily 
tests on the producing wells. 

During the entire time the water- 
flood has been in operation, gas has 
been injected into all of the gas-injec- 
tion wells shown in Fig. 4 for the leases 
in the project. 


Method of Completing and 
Operating Wells 

All of the producing and water in- 
jection wells were completed with 7-in. 
casing set and cemented near the top 
of the producing zone, and most of the 
wells have been shot with nitroglycerin. 
None of the producing wells were re- 
worked or recompleted when water- 
flooding was begun. 

The water-injection wells are con- 
verted oil wells. No special completion 
techniques were used. The tubing was 
removed from the producing wells 
when they were converted. 

The producing wells in the flood- 
pattern area, equipped -with intermit- 
ters, were flowed until the wells began 
to respond to the injected water. It 
then became necessary to pump the 
wells, and standard pumping equip- 
ment is now used. The time at which it 
became necessary to start pumping the 
producing wells that have responded to 
waterflooding is shown in Fig. 7. 


P 538. 


field 


Source and Treatment of 
Injected Water 

The injected water for this project 
is obtained from shallow Cisco ‘series 
sand, ranging in depth from 1200 to 
2400 ft. To obtain an adequate supply 
of water from these sands, three wells 
were drilled and completed with water 
sands exposed to the well bore at depths 
of 1200, 1300, 1800, 1900, and 2400 ft. 
A schematic diagram of the closed- 
type water-injection system is shown in 
Fig. 8. The water is pumped directly 
from the three water-supply wells 
through a 3-in. supply line to 5000 bbl 
steel settling tank. An oil seal is main- 
tained on top of the water in the set- 
tling tank to exclude the air from the 
water. Water is pumped from the set- 
tling tank to the meter manifold by a 
Gaso duplex pump powered by a 
Chrysler gas engine. The water-injec- 
tion pump is connected to the meter 
header with a 4-in. line, and 2-in. lat- 
eral supply lines connect the meter 
header to the individual input wells. 
The water meters are 1-in., piston-type, 
Pittsburgh meters; screens and strainers 
are ahead of the meters. No corrosion 
difficulties have been experienced. An 
analysis of injection water for this proj- 
ect showed that the water had zero 
turbidity and that the produced water 
and the injection water were compat- 
ible in that they did not form an in- 
soluble precipitate on mixing. How- 
ever, none of the produced water is 
being reinjected at this time. 


Results of Waterflooding 

Fig. 6 shows graphically the pro- 
duction and injection history of all 
leases in the project. From extrapola- 
tion of the production-decline curve, it 
was estimated that 71,900 bbl of net 
waterflood oil was recovered from this 
project to January 1, 1954. This vol- 
ume of oil represents a recovery of 217 
bbl per flood-pattern acre of 45.8 bbl 
per lease acre. It should be noted that 
all of the water-injection wells have 
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ConTouRS DRAWN ON TOP OF FORMATION UNDE® waTER FLOOD 


not been in operation the full life of the 
project. Table 1 lists pertinent reser- 
voir volume, oil-production, and water- 
injection data for this project. 

Fig. 4 shows the relative positions 
of the oil wells that have been affected 
by the waterflood to January 1, 1954, 
and Fig. 7 shows graphically the pro- 
duction histories of these oil wells. 
Only one producing well, Hammon 
No. 4, has shown any water produc- 
tion, and during December, 1953, the 
average daily production was 42.5 bbl 
of oil and 27.5 bbl of water. As shown 
in Fig. 7, the producing wells affected 
by two water-input wells were produc- 
ing approximately half as much oil as 
the wells affected by three water-input 
wells. 

The first well responded to water 
injection approximately 17 months 
after injection was begun. Production 
data show that only 9368 bbl of the 
988,760 bbl of water injected has been 
produced since flooding was begun. 

The results obtained with this pilot 
flood indicate that the project should 
be expanded into a full-scale water- 
flooding operation. 
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FIG. 4. Structure map of formation under water 
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flood, unit 3, KMA field, Wichita and Archer coun 
ties, Texas 


Warren Petroleum Corporation Fassett & Tuttle Project 


The Warren Petroleum Corporation 
Fassett & Tuttle waterflooding project 
includes the Fassett & Tuttle “E” lease 
and one well that has responded to wa- 
ter injection on the Fassett & Tuttle 
“G” lease. The Fassett & Tuttle “E” 
lease is in the S.A. & M.G. survey, ab- 
stract 267; the R. E. Huff survey, ab- 
stract 582; the R. Brown survey, ab- 
stract 523; and the B.S. & F. survey, 
abstract 740. Well No. 29 on the Fas- 
sett & Tuttle “G” lease is in the J. Wis- 
dom survey, abstract 572. 


History Before Waterflooding 

The following discussion pertains 
only to the Fassett & Tuttle “E” lease, 
which contains 603 productive acres. 
However, it is estimated that 4.6 acres 
around well No. 29 in the Fassett & 
Tuttle “G” lease are affected by the 
flood. 

The productive formation being 
waterflooded is considered to be Zone 
If. The gross productive volume of 
Zone II of the Fassett & Tuttle “E” 
lease is 25,015 acre-ft and the average 
gross thickness 41.5 ft. 
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At the time waterflooding was be- 
gun, 1,104,720 bbl of oil had been re- 
covered from the “E” lease, a recovery 
of 1832 bbl per acre. 

It is estimated that only 12.5 pe 
cent of the initial volume of stock-tank 
oil in place in the reservoir had been 
recovered from the Fassett & Tuttle 
“E” lease when waterflooding was be- 
gun in December, 1950. Table | gives 
pertinent information concerning the 
oil recovery from this lease before 
waterflooding was initiated. The pro- 
duction history of the lease is shown 
graphically in Fig. 10. The average 
daily oil production when waterflood- 
ing was begun was approximately 100 
bbl. 

Structure maps contoured on top 
of the KMA limestone and on top of 
the producing formation are given as 
Fig. 3 and 4, respectively. In this area, 
the dip of the producing formation is 
southeastward at a slope of approxi 
mately 100 ft per mile. 

An isopachous map of the gross 
thickness of the producing formation is 
shown in Fig. 5. The formation in this 
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area thickens to the northwest. 

Development of the Fassett & Tuttle 
“EB” lease was begun in October, 1939, 
and was completed in January, 1942. 
The producing wells were completed 
with either 5% or 7-in. casing set and 
cemented near the top of the produc- 
ing formation. All wells, except No. 10, 
were shot with nitroglycerin. Most of 
them were drilled through the produc- 
ing section and a few feet into the un- 
derlying shale. However, on comple- 
tion the hole was plugged back to the 
bottom of the producing formation. 

This area in the vicinity of the water- 
flood had been subjected to extensive 
gas repressuring before the project was 
initiated. The Fassett & Tuttle “E” lease 
has three gas-injection wells currently 
in Operation, as shown in Fig. 4. One 
of these, well No. 27, is in the middle 
of the waterflood pattern. The Fassett 
& Tuttle “G” lease, which has been sub- 
jected to extensive gas repressuring 
during the past several years, has four 
active gas-injection wells. 


Development of Waterflood 
The injection of brine into Fassett 
& Tuttle “E” wells No. 13 and 29 was 
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® DEVELOPED FROM A PROVEN DESIGN 


With the introduction of the packaged GMXD, Cooper- 
Bessemer presents to the oil and gas industry a complete, 
easily installed and highly efficient compressor package 
—offering big savings on operating expense and installa- 
tion cost. 


The new GMXD offers the many advanced engineering 


features of the Cooper-Bessemer V-angle design... . 
complete with all auxiliaries and piping—ready to go to 
work, 


Improving upon the field-tested and industry-accepted 
GMX, a few of the outstanding GMXD advantages in- 
clude . . . lower peak firing pressures and reduced ex- 
haust gas temperatures . . . unmatched balance for 
extremely smooth-running performance . . . higher 
“avenging air ratios at all loads . . . high allowable 
compressor piston rod loading . . . small space require- 
ments per horsepower . . . and ample working space 
around power and compressor cylinders. 





for all compressor services 
up to 660 hp ... find out about the 


Another Example 
of 
Lfficient Power 


at Lower Cost 





NEW COOPER-BESSEMER 


Packaged GMXD 





® PACKAGED BY SOUTHWEST INDUSTRIES 


For fast service and delivery . . . in the heart of the oil 
and gas country ... packaging of the Cooper-Bessemer 
GMXD is handled in Texas, Louisiana, Arkansas, Okla- 
homa and New Mexico:—by Southwest Industries, Inc., 
Houston 7, Texas. In these five states, GMXD quotations 
can be procured from either Southwest Industries or any 
Cooper-Bessemer office. 





MOUNT VERNON, OHIO 
COOPER-BESSEMER 
GROVE CITY, PENNA. 


New York City © Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Washington, D. C. © Shreveport, la. © San Francisco, Los 
Angeles, Calif. © St. Louis, Mo. ® Gloucester, Mass. ® New 


Orleans, La. ® Tulsa, Okla. © Cooper-Bessemer of Canada ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 
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FIG. 7. Production performance of wells in flood pattern, W. H. Hammon and 
Warren Petroleum Corporation Hammon project, unit 3, KMA field 


begun in December, 1950. Fig. 5 shows 
the flood pattern, which covers a pro- 
ductive area of 144 acres. The under- 
lying reservoir has a gross volume of 
6020 acre-ft and an average gross 
thickness of 41.8 ft. One gas-injection, 
10 producing, and 2 water-input wells 
are included in the flood-pattern area. 

The volume of water injected per 
month is graphed in Fig. 10. Because 
of difficulties with the pumping equip- 
ment, the volume of water available 
for injection has been erratic; as a re- 
sult, the quantity injected each month 
has varied considerably. At the start 
of waterflooding, water was injected 
under a vacuum at the wellhead; but 
in December, 1953, a wellhead pres- 
sure ranging from 512 to 587 psi was 
necessary for injection. To January 1, 
1954, the average volume of water in- 
jected per well per day per ft of gross 
thickness was 10.1 bbl. The ratio of 
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cumulative water injected to produced 
oil, as of January 1, 1954, was 5.9. 
Additional pertinent waterflood data 
are given in Table |. 





Completing and Operating Wells 
No remedial work was done on the 
producing wells in the flood-patterp 
area before water-flooding was initj- 
ated. Normally, pumping equipment 
was installed when a producing well re- 
sponded to water injection. Fassett & 
Tuttle “E” well No. 9 is the exception 
and has continued to flow, with the use 
of an intermitter, even though the well 
has shown increased oil production as 
a result of water injection. Wells that 
were converted to pumping were equip- 
ped with standard pumping equipment 
and jacks, powered by gas engines. 

The tubing left in the wells is used 
for injecting water into the formation. 
The water-input wells were not re- 
worked when converted for injection 
purposes. However, the wells later were 
cleaned out, and one well was acidized 
in an unsuccessful attempt to increase 
the water-input rate. 

The water-supply well is equipped 
with a standard pumping jack and a 
subsurface casing pump. Because of 
considerable trouble with broken 
sucker rods, the water-supply well has 
frequently been inoperative. 


Injection Water 

The water for injection is obtained 
from a well completed in the Cisco 
series water sands at depths of 2318 to 
2351 ft and 2405 to 2434 ft. A chemi- 
cal analysis of the injection water 
follows: 





Radical Ppm 








ID. oc inecimewessansecadbucues 47,000 
eee 11,580 
Magnesium (Mg).................eee8. ; 1,990 
Undersaturated, 2 ppm as CaCQ3.......... 

EE ccc ac civsaneconhoseeesee 98,700 
ek a Candee a aicewewe 8 
Bicarbonate (HCOs)..........ccccecesecee 50 
I a. sei a aeash we dis dec wees 70 


; Indicated pH, 6.0 
Specific gravity, 1.130 at 60 F. 








The water is pumped from the sup- 
ply well through 3-in. line pipe directly 
into the first of two wooden, 350-bbl, 
water-storage tanks. As the water is not 
treated and the system is of the closed 
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FIG. 8, Flow diagram of water-conditioning system, W. H. Hammon and Warren 
Petroleum Corporation Hammon project, unit 3, KMA field 
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FIG. 9. Flow diagram of water-conditioning system, Warren Petroleum Corporation 
Fassett and Tuttle project, unit 3, KMA field 
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type, an oil seal is maintained on top 
of the water in the two water-storage 
tanks to exclude air. The water flows by 
gravity from the storage tanks to the 
water-injection pump, which is a Gaso 
duplex powered by a Chrysler engine. 
The water flows from the injection 
pump through 2-in. upset tubing to the 
two injection wells. The volume of wa- 
ter injected into each well is measured 
by a l-in. Pittsburgh meter. 

A schematic diagram of the closed- 
type water-injection system is shown in 
Fig. 9. To date, the operators have not 
been troubled with corrosion problems. 
Although a mixing of the injected and 
produced waters did not indicate that 
an insoluble precipitate would result, 
the steady increase in injection pres- 
sures may be indicative of some plug- 
ging action within the pores of the for- 
mation rock, as it is doubtful that fill- 
up is being obtained with only two in- 
jection wells. 


Results of Waterflooding 

Pertinent data concerning results of 
this waterflooding project are given in 
Table 1. The production and water-in- 
jection history of the Fassett & Tuttle 
“E” lease is shown graphically in Fig. 
10; the performance of the producing 
wells in the flood-pattern area is shown 
graphically in Fig. 11. 

From the time waterflooding was be- 
gun in December, 1950, to January 1, 
1954, injection of 753,869 bbl of water 
resulted in production of 42,900 bbl 
of net waterflood oil. To January 1, 
1954, Fassett & Tuttle “G” well No. 29 
had produced approximately 2200 bbl 
of this net waterflood oil. This volume 
of oil represents a recovery of 298 bbl 
per acre in the flood-pattern area or 
70.6 bbl per lease acre. During De- 
cember, 1953, 51.5 per cent of the total 
oil production from the Fassett & 
Tuttle “E” lease was net waterflood oil, 
and from the time the project began 
to respond to water injection to Jan- 
uary 1, 1954, 35.7 per cent of the total 
oil production was net waterflood oil. 

The individual well performance 
graph (Fig. 11) shows that well No. 28 
on the Fassett & Tuttle “E” lease, which 
is directly between the two injection 
wells, has not responded to the water 
injection. This well has continued to 
flow and maintain approximately the 
same rate of oil production it had at the 
beginning of the waterflood. The gas- 
oil ratio curve is declining, however. 

This may indicate an increase in oil 
Production in the near future, as 
other individual well-performance 
gas-oil ratio curves show that gas-oil 
ratios definitely declined either im- 
mediately before or at about the same 
time of the increase in oil production. 
Fassett & Tuttle “E” well No. 14 is 
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@ The design principle of three concentric, free- 
fitting tubes which use the well fluid to effect 
the plunger seal makes this special insert 
pump especially efficient in wells with exces- 
sive float sand, dirty fluid, or high bottom hole 
temperatures that would cause conventional 
pumps to stick. 

The plunger is free-falling, which allows a 
greater strokes-per-minute rate without being 
hard on the rods. To compensate for the loose 
plunger fit, part of the production fluid is 
directed into the annular space between the 
barrel tube and the outer traveling tube and 
used as the sealing medium. A special no-go 
ring on the standing valve cage prevents the 
pump from becoming sanded in when idle. 
H-F 3-Tube pumps are fitted to A.P.1. specifi- 
cations, including standard balls and seats. 
Either regular or on-and-off types are available 
in 2”x1%4" and 244"x1%” sizes and 12’ to 25’ 
lengths. 

For hard-to-pump wells — or as a good, 
all-around pump for average wells — you can 
depend upon this pump to make good produc- 
tion without frequent pulling jobs. Ask your 
supply store, or write to us for descriptive 
bulletin. Harbison-Fischer Mfg. Co., P.O. Box 
127, Fort Worth, Texas. 
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To obtain more information on products advertised see Page E-41 B-7 | 
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thoroughly investigated before the pilot 
floods in Unit 3 are expanded. In an- 
other section of this report, entitled 
“Results of Directional Permeability 
Tests,” the tests of core samples ob- 
tained from wells in Unit 6 in the south- 
western part of the KMA field are 
discussed. 

A total of 56,471 bbl of water was in- 
jected during the five-month period 
from the initial injection of water to 
the first response to the injected water. 
Nine of the producing wells have been 
affected by the waterflood to January 
1, 1954. 

The results of this pilot flood indi- 
cate that this area of Unit 3 should 
respond favorably to a comprehensive 
waterflood. 


Unit 5 Waterfloods 


In April, 1951, waterflooding was 
begun in Unit 5, when LeBus Oil Com- 
pany began injecting water into its 
Mangold well No. 22. Since that time, 
four other pilot waterflooding projects 
have been started in this unit. As of Jan- 
uary 1, 1954, three projects were in 
operation, and two were abandoned. 
The location and status of these pro- 
jects are shown in Fig. 1. 


Bureau of Mines Report of Investi- 
gations 48921 pertains to Unit 5 and 
6 and contains details regarding the 
geology, past reservoir performance, 
and physical characteristics of the res- 
ervoir rock and fluids. This report also 
presents an evaluation of the gas pres- 
sure-maintenance program and the 
possibilities of waterflooding the res- 
ervoir on the basis of the theoretical 
calculations. A brief summary of per- 
tinent data from this report is repeated 
here on the physical characteristics of 
the reservoir and fluids. 


The average porosity is 16.5 per cert 
for Zone I and 16.1 per cent for Zone 
II. The average permeability is 84 md 
for Zone I and 216 md for Zone II. 
The estimated connate-water saturation 
is 17.5 per cent for Zone I and 20.0 
per cent for Zone II. The initial reser- 
voir pressure was 1750 psi, although 
the reservoir oil, being undersaturated, 
had a saturation pressure of 1300 psi; 
at this pressure, a barrel of stock-tank 
oil contained 525 cu ft of gas in solu- 
tion. The initial formation-volume fac- 
tor was 1.304. 


The injection of produced gas into 
the reservoir was begun on a large scale 
in January, 1940. The gas-injection 
program still is in operation. During 
December, 1953, approximately 12.3 
per cent of the gas produced from Unit 
5 was returned to the reservoir. This 
is equivalent to 297 cu ft per bbl of oil 
produced from the unit. 


(To Be Continued in June) 
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DIAMONDS WILL REDUCE YOUR 
CORING | AND DRILLING COSTS 








No matter in what area your rig is 
operating ... or in what formation 
... Christensen diamond bits 
will help you make hole for 
‘‘Less Cost Per Foot.’’ Check 
these four actual case 
histories ... are your costs in line? 





PENE. DRILLING CONDITIONS 
FORMATION —‘ TOTAL TRATION TOTAL BIT COST BIT LOAD 
BIT SIZE FOOTAGE RATE COST PER FOOT POUNDS RPM FL. VOL 
BETHANY FIELD, PANOLA COUNTY, TEXAS 
Petteteand l000ft. 4ft./hr. $1600.00 $1.60 6,000- 60  200gpm 


Travis Peak 12,000 
6¥%8"’x32"’ Core Bit 


WILDCAT FIELD, LINCOLN COUNTY, LOUISIANA 


Travis Peak 725%. 3tt./hr. $2145.30 $2.96 8,000- 50-60 275 gpm 


856"’x54"’ Core Bit 16,000 


QUALEY DOME FIELD, ALBANY COUNTY, WYOMING 
Red Beds 638 ft. 2to3ft./hr.$ 846.05 $1.33 5,000. 70 
6-3/16” Drilling Bit 12,000 


WERTZ FIELD, CARBON COUNTY, WYOMING 
Tensleep 408 ft. 1% ft./hr. $2187.11 $5.34 12,000 60 
8%” Drilling Bit 


Why not call the Christensen office nearest your location for 


230 gpm 


250 gpm 


recommendations for the drilling or coring problems you are 


encountering. 


GARISTENSEN prises 


1937 SOUTH SECOND WEST «+ SALT LAKE CITY, 


To obtain more information on products advertised see Page E-41 
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THIS SPRING 
ASSISTS THE 


.---and helps make Halliburton’s 
HYDRO-SPRING TESTER 


HYDRAULIC : Best in Drill Stem Testing! 
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2 ; It could have been an 
< bey tieet all-hydraulic system . . . to 

\ ty Y control the downward motion 
of the tester’s sliding valve. But 
\ 4 Ys Halliburton research added a 
J spring... the result, Hydro- 

. = ¢ oe oe Spring Tester, and a three-year 
Va hn | —— Z, ~ record for perfect runs. 
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3 Here’s what the spring does: 


® Assists in closing tester valves 





before packer is unseated 

¢ Requires certain load before 
hydraulic mechanism operates 
® Offers quicker closing of 














tester valves 
© Works together with hydraulic 
system for better over all job 





In other words, you’re much 





more apt to get a successful 
test on the first run with 
Halliburton’s Hydro-Spring 
Tester. Saves you trouble, 





rigtime, money... makes your 





job better, easier. Try it and 

see why most oilmen agree 
Halliburton’s best for a drill 
stem test. Phone your local or 
district office of the Halliburton 
Oil Well Cementing Company. — 


| OK) \\ HALIBURTON 
Y ies 























TESTING SERVICE 


| Wy sn 


| = £ yy 


211 SERVICE CENTERS—-JUST MINUTES AWAY FROM AN Y rR 1G! 
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HYDRAULIC 
TONGS 


New hydraulic casing tong is compact and lightweight for ease 
of handling. Note torque gage mounted on top of tong, center, 
and hydraulic load cell, lower right, with upper line leading to 
gage and lower line leading to strip chart recorder. 





ENGINEERS and’ manufacturers 
have been continuously developing and 
improving means by which pipe can be 
run in and out of a well without the 
hazardous and time consuming use of 
spinning rope and spinning chain since 
about the mid-1930’s. 

The first power tongs to receive com- 
mercial acceptance were pneumatic 
tubing tongs. These became so popular 
and widely accepted that it was not long 
before the same principle (the use of 
air as a driving force) was applied to 
the development of drill pipe, casing, 
and even sucker rod tongs. 

Continued demand for faster, more 
powerful and smoother operating tongs 
soon turned the eyes of engineers and 
manufacturers toward the application 
of hydraulics as a driving force. The 
first hydraulic tubing tongs appeared 
only recently and have already proved 
to possess all of the advantages here- 
tofore mentioned. Still more recently a 
hydraulic casing tong was introduced 
which seems to be gaining fast accept- 
tance in all major oil fields. 


THE PETROLEUM ENGINEER, May, 1955 


P 420 


This new hydraulic casing tong is 
able to handle from 4%4-in. OD 
through 1134-in. OD pipe by the use 
of quick interchanging jaws and bush- 
ings, yet is remarkably light in weight 
(only 775 Ib). It seems to have far more 
than adequate strength for the torque 
requirements of normal casing jobs, 
however. In fact, through the additional 
torque that has been gained by the ap- 
plication of hydraulic drive, it is prov- 
ing to be an excellent tool for the sal- 
vaging of old casing. On a recent back- 
out job in Ventura, California, the 
tong was employed to salvage casing 
that had been set in a well for 31 
years.* The average running time on 
this job, breaking out 20-ft joints of 
6% -in. and 814 -in. casing was 27 joints 
per hour. For back-out work the tong 
has a 12,000 ft-lb torque capacity with 
a 2 to 1 safety overload. Shock loads 
on this and other back-out jobs have 
been registered in excess of 20,000 ft- 
lb torque, however. 


*The Petroleum 
page E-26. 


Engineer, November 1954, 


New casing tool offers speed 
and versatility. Torque re- 
corder supplies operator 
with strip chart record of 
casing job 


Jerry Stumm 
Editor, Pacific Coast 
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Hydraulic power unit may be 
either trailer, truck or skid 
mounted. This is view of 
trailer mounted unit. 
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Typical strip chart recording, 
copy of which is furnished to 
operator at conclusion of job 
for checking and record. 
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For normal casing jobs the hydraulic 
tong has shown its ability for fast op- 
eration. Spinning speed in high gear 
is approximately 125 rpm; make-up 
speed in low gear is about 15 rpm. On 
a recent job in the West Texas area, 
with the employment of the hydraulic 
tong, a 5150-ft string of 85% in. casing 
was run in the hole in 2 hours and 10 
minutes. On another job in the West 
Texas area a 13,600-ft string of 514 -in, 
was run in 7 hours and 10 minutes, in- 
cluding an hour and 10 minutes shut- 
down time chargeable to the well op- 
erator. 


Torque Recorder 


Another unique feature available 
with the hydraulic tong is a tong torque 
gage that is connected to a strip chart 
recorder calibrated up to 15,000 ft- 
Ib torque, and actuated by a hydraulic 
load cell installed between the tong 
and back-up line. The gage is mounted 
on the tong directly in front of the 
tong operator. By the use of a second 
pointer, which is pre-set at the desired 
position on the face of the gage, the 
tong operator has a reference directly 
in front of him by which he can estab- 
lish and maintain the desired and uni- 
form torque make-up on each joint of 
casing. This recording also shows the 
elapsed time involved in the running 
of each joint as well as any shut-downs 
that may occur. At the conclusion of 
the job a copy of the chart is supplied 
to the operator and becomes a per- 
manent record for his files of that par- 
ticular job. 


Hydraulic System 

The tong is powered by a vane type 
hydraulic motor developing 23 hp at 
2000 rpm and 2000 psi. Power is trans- 
mitted through a rugged alloy steel gear 
train to the drive ring. Speeds are con- 
trolled through manual operation of 
the control valve. When making up 
shouldered pipe, stall may be controlled 
by a quick adjustment of a pressure re- 
lief valve located in the circulating sys- 
tem. Die contact is applied from 3 
points spaced at 120 deg phasing. Pres- 
sure is exerted evenly at each of these 
points minimizing the possibility of 
crushing pipe. 

The main power unit is either trailer, 
truck, or skid-mounted, with a prime 
mover consisting of a 6-cylinder gas 
engine developing 38 SAE hp at 1200 
rpm. The engine is coupled to a vane 
type hydraulic pump that is capable 
of delivering 24 gal per minute at 2000 
psi. Seventy-five gallons of fluid is cir- 
culated in the system with temperatures 
not exceeding 140 F. Normal working 


pressures range between 1200 and 1600 
psi. a 
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Derrick floor, substructure, drawworks, 


engine house, and pump house are com- 


pletely enclosed during the severe winters 


Nesson Anticline 


ie: 














Winter Drilling Operations 


THE Nesson Anticline is in the central 
part of the Williston Basin and located 
near the northwest corner of North 
Dakota. It is in the area that has prob- 
ably the most severe winter weather in 
the United States. Its potentialities as 
an oil province have been long recog- 
nized, but only in the past four years, 
after recovery of commercial produc- 
tion, has a sustained development pro- 
gram been underway. 

There are over 400 producing wells 
and this past winter there was an av- 
erage of 15 active drilling rigs in op- 
eration. For the most part, these drill- 
ing rigs have been engaged in develop- 
ment operations. The severity of the 
weather is partially indicated by data 
recorded by the U.S. Weather Bureau, 
as shown in Fig. 1. This is only part of 
the story because the high winds oc- 
curring during the winter months very 
often accompany the lowest tempera- 
tures. Temperatures lower than 15 deg 
below zero are frequent and of longer 
duration than the occasional days when 
the temperature is above freezing. 

Records show that there has been 
snowfall in every month except July 
and August. When the snow accumula- 
tions are accompanied by high winds, 
blizzard conditions frequently exist 
without snowfall. By way of contrast, 
Climatic conditions existing in central 
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Oklahoma indicate that temperatures 
are predominately above freezing with 
the coldest mean monthly tempera- 
ture, being 37.6 F, occurring in January 
and the annual snowfall equivalent to 
one month’s mean total in northwestern 
North Dakota. With severe winter cli- 
matic conditions in existence, it has 
been necessary that the operator under 
day-work contracts, limit day work 
costs to actual cash operating cost, plus 
$100 per 24 hour day, when a rig is 
shut down due to severe cold, storms, 
or inaccessible roads in excess of 24 
consecutive hours. To underestimate 
the necessity of a carefully planned pro- 
gram for winter drilling operations is to 
incur added expenditures, lost time, 
and discomfort—if not suffering, of 
personnel. Weather conditions make it 
necessary to have drilling rigs fully 
winterized to protect against high 
winds, heavy snowfall and sub-zero 
temperatures by October 15, and 
usually by April 15 the major part of 
the winterizing may be discarded. 
With the initial operation of staking 
a location for a drill site, it has been 
found that section corner markers may 
be covered with snow, creating a prob- 
lem of locating, with trouble equal to 
or greater than surveying in traverse 





lines. After staking the location it is 
necessary to clear the drill site of snow 

A more serious problem is the digging 
of reserve pit and cellar. Because of the 
frost line, which extends to as much as 
5 or 6 ft in depth, it is often necessary 
to heat the ground by burning many 
tons of coal and removing several! feet 
of soil. Usually with the second heating 
the pit can be excavated to the desirable 
depth. In conjunction with the use of 
heat, air drills are used to loosen the 
frozen soil when digging the cellar. Cost 
of clearing a winter location on average 
surface conditions is tripled, over mod 

erate weather preparations. This prob 
lem was more acute during the first 
winter of full scale operations on the 
Nesson Anticline, being alleviated the 
following winter by advance prepara 

tion of locations for the sub-zero 
weather. 

The depth at which current develop 
ment is carried to, on the Nesson Anti 
cline, ranges between 8200 and 8600 ft 
Some rigs operating in the area are ap 
proaching their depth limits while 
others could drill below 12,000 ft 
Horse-power ratings of rigs will vary 
from 750 hp to 1200 hp. Drawworks 
and engines are mounted on either a 9 
ft, 10-ft or 12-ft substructure which 
also supports a jackknife derrick 
Usually the mast is 133 ft or 142 ft in 
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height. Each rig is equipped with two 
pumps, normally a 250 hp, 74% by 15 
in. and a 500 hp, 7% by 18 in. with 
liner size governed by pump pressures 
desired. Most operators have been 
using pump pressures of from 1000 psi 
to 1600 psi. Jet type bits and high pump 
pressures have contributed to faster 
rates of penetration in this area. Blow- 
out preventers in use are hydraulically 
controlled with pipe rams and positive 
shut-off valve, in which diesel oil is 
used as the hydraulic medium. Dual 
light plant systems are standard equip- 
ment to insure power for illumination 
on drilling rigs during added hours of 
darkness on winter nights. 

Generally all contractors adhere to 
much the same rig layout pattern. A 
schematic view of this pattern can be 
seen in Fig. 2. Many problems, such as 
supplying heat where needed through- 
out the rig, protecting against heavy 
snow, along with the highly competi- 
tive operation between contractors to 
reduce overall time from skid to spud, 
have developed rigs into portable com- 
pact units. Where development on the 
Nesson Anticline has been continuous, 
there has been a decided economic ad- 
vantage by skidding from one location 
to the next. To faciliate this movement, 
provisions have been made to remove 
a small panel over skid windows at the 
four corners of the substructure sup- 
porting the derrick, drawworks and en- 
gines. Skid beams are then inserted and, 
in turn, placed on dollies. With removal 
of a panel on the “V” door side, the 
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SCHEMATIC DIAGRAM 
OF 


RIG SET-UP FOR WINTER OPERATION 


m& [IG. 2. 


rig is ready to be skidded back off 
the Christmas tree. Usually two or 
three heavy tractors furnish -adequate 
skid power. Winter skidding with 5 or 
6 ft of frost in the ground usually 
causes less damage to the surface than 
under moderate temperatures. 

Each winter drill site requires a water 
well, usually located 115 to 125 ft from 
the well bore, back of the pump house. 
Failure to obtain a water well means, 
in addition to water well cost, normally 
drilled at $4 per ft, expense of supply- 
ing water by trucking. Large volumes 
of fresh water are consumed to the 
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MONTHLY MEAN TEMPERATURE & SNOWFALL 


WILLISTON, NORTH DAKOTA 
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mud stream in fast drilling in the upper 
part of the hole, with initial usage of 
100 bbl per hour tapering down to 35 
bbl per day for the lower section of 
the hole. Water hauling is done by tank 
trucks which operate under controlled 
hourly rates which vary with carrying 
capacity. From an analysis of numer- 
ous trucking invoices, it was found that 
average hauling costs were nearly 18 
cents per bbl. Fresh water is stored in 
a 1000-bbl bolted steel tank equipped 
with steam coils. The pipe line carrying 
water from storage to the rig is laid 
along side the steam line from the 
boiler, both being covered with cotton 
seed hulls and boxed in. 

Another burden on water supply in 
addition to water used for drilling fluid, 
washing down floors, hydramatic 
brakes, engine cooling, etc., is that used 
in steam boilers. The main source of 
heat is supplied by a steam boiler, the 
horsepower of which ranges from 45 
hp to 90 hp. A skid-mounted boiler is 
located immediately behind the pump 
house and is suitably enclosed with cor- 
rugated steel or sheet metal siding. 

Steam heat is transmitted throughout 
the rig where needed for machinery and 
comfort of rig personnel. When it be- 
comes necessary to have steam heat 
available, an additional man per tour 
must be employed to fire the boiler. 
Ordinarily these boilers carry from 50 
to 60 psi steam pressure and consume 
from 200 to 250 bbl of water per 24 
hour day. Based on the hauling cost of 
18 cents per bbl, expense of supplying 
boiler feed water will range from $36 
to $45 per day. 

Most boilers are fired on natural gas, 
burning around 50,000 cu ft per day 
to maintain the necessary supply of 
steam. Gas based on the price of 35 
cents per thousand cu ft would cost 
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$17.50 per day. In the event that 
natural gas is not available and other 
fuel is used, such as coal or oil, costs 
will be increased substantially. Con- 
sidering wages for three additional men 
at $13.60 each, plus cost of supplying 
water if water well is not available, plus 
cost of fuel, it can be seen that the 
necessity of using a boiler will add ap- 
proximately $100 per day to drilling 
costs. 

For handling of drilling mud, two all- 
steel, portable skid-mounted mud tanks 
are used, set on 3 by 12-in. by 12-ft 
runners. Often the board runners are 
destroyed or cannot be removed after 
drilling operations are complete be- 
cause excess water and mud freeze 
around the tank bases. As a safety 
measure, mud tanks are never enclosed 
since an oil emulsion drilling mud is 
used. Even though fresh water is used 
to drill the upper part of the hole, no 
special facilities are needed to heat mud 
tanks as long as circulation is main- 
tained. In the event of a breakdown 
then it would be necessary to discharge 
fresh water mud from mud tanks. A 
breakdown occurring after conversion 
to salt-saturated oil emulsion mud does 
not require removal of mud. For ease 
of treating the mud stream, a mud 
house with hopper inside sets level with 
the top of the portable mud tanks and 
at the end of the tank where the mud 
pump suction is located. 

Matting boards, ordinarily 3 by 
12-in. by 30 ft, are spaced 6 in. apart 
completely underlying the substructure 
which supports the derrick, drawworks, 
and the engine house. Additional mat- 
ting is laid back of the substructure to 
accommodate the mud pumps. Some 
rigs employ runner type matting com- 
posed of three sections running the en- 
tire length of the substructure. In both 
cases after rough leveling of locations, 
4 to 5 inches of pit-run gravel is laid 
down, lending to final ease of leveling. 
Experience has demonstrated that a 
porous media must underlie matting 
boards to insure their removal upon 
well completion. Prior to this practice, 
considerable time and expense were 
expended to remove ice-embedded mat- 
ting for re-use. Another practice to pre- 
vent ice embedment is the spreading of 
approximately /2-in. of aquagel under 
matting boards. Absence of agitation 
when waste water contacts aquagel 
creates an impervious blanket allowing 
water to run off. Strands of steel cable 
have also been used under matting 
boards to allow their removal more 
easily. 

Early efforts to enclose drilling rigs 
were of a crude design, expensive and 
very impractical. Siding consisted of 
2 by 4-in. frame sections covered with 
Corrugated tin which was removed, in 
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part, when skidding from one location 
to the next. To eliminate this cumber- 
some and expensive means of winter- 
izing drilling rigs, the operator paid 
the contractor a lump sum to design 
and erect permanent type siding. Con- 
tractors have since enclosed their rigs 
with sections of corrugated iron bolted 
on angle iron frames, which are con- 
siderably more durable and need not be 
removed during skidding operations. 
Most of the siding used for enclosing 
drilling rigs has been designed and sup- 
plied by steel fabricating concerns with 
costs ranging from $8000 to $15,000 
per rig. This cost may be spread over 
several wells under an extended drill- 
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ing program. If only one well is to be 
drilled and it becomes necessary for 
the operator to furnish winter siding, 
a substantial charge against a well is 
incurred. 

Derrick floor, substructure, draw- 
works, engine house, and pump house 
are completely enclosed. Rig design 
controls the method by which these 
various units are to be housed. All rigs 
employ the cantilever type of derrick 
with housing reaching to the top of the 
“A” frame. Extension of the housing 
to this point reduces the severity of 
down draft on the rig floor. Entrance 
of the “V” door leading to the ramp 
serving the pipe racks is protected by 
retractable canvas covers, or more 
often a servicable set of steel doors that 
either swing out or are suspended on 
a track by rollers. It is only necessary 
to have this entrance open when pick- 
ing up drill pipe, running casing or 
bringing heavy materials onto the der- 
rick floor. All dog houses sit level and 
open directly onto the derrick floor. 
Combination steam and blower type 
heaters, in addition to gas-fired heaters, 
are used to heat the derrick floor and 
pump house and only steam heat is 
used beneath the derrick floor around 


the blowout preventors. During the 
running of drillstem tests, only the 
blower-steam type heaters are used 
The danger of gas accumulation, which 
will not disburse readily due to the su: 

rounding enclosure, prohibits the use 
of gas-fired heaters. Exhausts from 
steam heaters are joined and utilized 
by discharging into cellers, fresh water 
storage, rat hole and fresh water mud 

To protect the derrick man from 
severe cold and high winds, the rack 
ing platform is surrounded by corru 
gated iron on an angle iron frame. A 
steam line running up to the racking 
platform furnishes heat for the derrick 
man. Steam exhaust from the heater 
may be turned into the stand pipe as an 
added precaution to prevent its freez 
ing while pulling and running drill pipe 
Usually, after breaking off the kelly and 
prior to pulling the drill pipe out of the 
hole, steam is turned in at the base of 
the stand pipe until all of the mud from 
stand pipe, rotary house, and kelly joint 
is removed. 

Two-way radio equipment mounted 
in field cars and on drilling rigs has 
contributed toward personnel safety as 
well as the orderly movement of mate- 
rials and the dispatching of orders 
Should weather conditions prevent 
leaving the drilling rig, a well insulated 
dog house supplied with food and 
equipped with sleeping quarters for as 
many as six persons is available. 

In running electric logs, radioactive 
logs, or perforating, special protection 
is not required for the equipment with 
the exception of certain type of gamma- 
ray counters that must be protected 
from temperatures of — 15 deg or be- 
low. Ice formation on sheaves used to 
lower logging cables must be closely 
watched so that the cable does not jump 
the sheave. Cementing trucks are not 
enclosed and precaution must be taken 
against the freezing of fresh water when 
circulating through pumps. Pump 
heads on cementing trucks are pre 
heated with open fire by pouring kero- 
sine on cloth sacks laid on top of pumps 
or by various types of flame throwers. 
During the running of the oil string, it 
has proved good practice to have two 
cement trucks on each job with extra 
operating crews. This practice reduces 
mixing time of cement and allows the 
plug to be pumped down in one-half 
the time required by a single cement 
truck. It also gives an added safety 
factor in event that one cement truck 
develops trouble. 

As drilling operations continue on 
the Nesson Anticline through the 
winter months, it becomes more evi- 
dent that a well organized drilling pro 
gram is necessary to insure the most 
economic development of this vast 
area. eee 
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The HOMCO Electronic Free 

Point Indicator and String Shot 

may be used in conjunction (Pat- | 

ent No. 2,686,039) saving valuable | 

work time. The HOMCO Free Point 

Indicator — the world’s smallest free 

point indicator, only 19” O.D. — finds the 

lowest point in the stuck “fish” and the 

HOMCO electrically controlled String Shot 

backs the loose pipe free. Also available is the 

HOMCO Washover Back-Off Tool which permits 

washing over and recovery of free pipe with only 
one round trip of the fishing string. 

All services are available with experienced, well trained 


supervisors, at the 33 HOMCO service locations. 
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Virtual non-producer close to an 
abandonment was transformed into 
an oil well with reasonable payout 


Saskatchewan 









FIG. 1. Conversion of Well 10-14¢ 
from Basal Cantuar sand at 3568 
ft to Upper Shaunavon at 3850 ff 
means 20 acre spacing. 
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Hydrafrac Success 


Jack Menneer* 


WELL completions in the Province 
of Saskatchewan can present the op 
erator with a problem. Many possible 
productive pays are tight and/or thin 
A stimulus is necessary to make them 
yield oil. The following case history 
points out the special problem and il 
lustrates the success that was obtained 

Anglo American Exploration, Ltd 
produce the multi-zoned Gull Lake 
field in southwest Saskatchewan. The 
problem well was 10-14C. 

Well 10-14C was drilled with the 


*Head, Petroleum Engineering Departmer 
Anglo American Exploration Ltd., Cals 
Alberta, Canada. 
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BLAIRMORE = Continental —- < 
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~ 16 eee ee i 
+300 |=" = N 
BASAL + SAND: white, fine grained fe 
CANTUAR silty QN 
SAND + 3620 2 
UPPER VANGUARD = Unconformity (?) & 
(J-1-A) + 3640 + SHALE: red, green calc aa 
MIDDLE VANGUARD SASRE [=| SAND: white & grained silty 3850 -#——= 
(J-1-B) +270 |= ¢_—— to shaly calc. oil st a Sate 
=== ne eT 
LOWER VANGUARD —— | suate: green waxy cale ~ Fe a 
e stag thy : : 
S Seaaaygeeeaad ese 
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2 et 
= | UPPER ~~ nag +3999 [i aa Sandstone & limestone 
——f iS 
= — 3900 = 
LOWER SHAUNAVON = Is. butf. oolitic - : 
(J-2-B) TD SWSC  388¢ 
+ 3890 = T.0 ORLR 3855 
© te Clue EEZEH Limestone ANGLO AMERICAN EXPLORATION LTD 
e@ Oi Faris] Sandstone GRIDOIL GULL LAKE 10°14C 
FIG. 1A. General stratigraphic section, Gull Lake, Saskatchewan. FIG. 2. Electric log 10-14C in Upper Shaunavon sand. 











THE PETROLEUM ENGINEER, May, 1955 









B-8 1 





20 
-| 


+) + 


Micro Normal 2” 


ween tony 50) 


—_—_+—__| 3860 








3870 
| 
| | 
| 
+ -+— + 
i 
~—T— + + 
es ; | 
| | | 
} | | 
| + 4—- + ' ! 
F.R. SWSC 3885 PERFORATED 3852-76 
T.D. SWSC 3887 Jet 2/ft 


T.D. DRLR 3885 


FIG. 3. Micro log in Upper Shaunavon 10-14C. 
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Not to scale 


FIG. 5. Sketch of Baker production 
packer and production string. 
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FIG. 6. Hydrafrac graph well 10-14C. 
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Table I. Well treatment B stone, 
ANGLO AMERICAN EXPLORATION LTD. 
First 500 gal mud acid wash. 
Conversion Basal Cantuar to Upper Shaunavon. 


Well... Gridoil Gull Lake 10-140. 














“Table 2. ‘Well tr treatment seuent, 
ANGLO AMERICAN EXPLORATION LTD. 
Second mud acid wash, 1000 gal 
Conversion Basal Cantuar to Upper Shaunavon. 






























































.Field. .... .Gull Lak . : Well “Gridoil Gull Lake 10-14C.. .Field Gull Lake 
Location 10-14-13-19-W3. .. Freat No... .1. a Oct. 10.., 19. 54. Location . .10-14-13-19-W3. . “Treat No... .2 Date. Oct. 11 19. 54 
WELL DATA WELL DATA 
Formation Upper Shaunavon ase Perforating data or pay zones Formation ae Shaunavon.......... Perforating data or pay zon¢ 
Pay-from......3852 ft...... To... 3876 ft... Shots/ft From To Pay-from...... 852 ft . To... .3876 ft. Shots /ft From lo 
Present total de pth. .3882 ft. P.B. from .3888 ft ae 3852 ft . 3876 ft Present total depth. 3882 ft. P.B. from. 3888 ft Z 3852 ft 3876 ft 
Pipe data - : : sinkcorretehs ie Pipe data— 
Casing size Oi. sic WKS Sheena Gursecsees Casing size... 549 in..... Wt....15.5 lb. 
Casing depth. .3888 ft.. Sks. cement. . 120 Casing depth. . 3888 ft.. Sks. cement. .120. . 
Liner size eee ; Production— Liner size : » Wess : Production 
Liner depth-from To Oil Water GOR Liner depth-from. «, WM pcos Oil Water GOR 
Liner description al Initial eae ‘ Liner description . . dns me Initial 
Tubing size 2'6 in. Depth. .3867 ft.. i Tubing size....2!'4in..... Depth. .3846 ft. Present 
Packer-type Baker Mod. D.. Depth. 3846 ft Packer-type.............. Depta:..:.... ; 
Packer furnished by... . gate ‘ Acidizing, shooting and logging record Packer furnished by.... eee Acidizing, shooting and logging record 
.500 gal. mud acid. 
Completion data 5 eae 
Date. . . Cable tool... wr ««s(“‘é‘“‘“‘SU@npnyebchcoarek castle eID Completion data— 
Rotary... v Drilling fluid....Mud.... aaa Cable tool. . 
Size open hole Dats vo Rotary fluid . . 
DO cor eek SNUAGGGRastaaee. “Saamanes 
DETAILED RECORD OF TREATMENT DETAILED RECORD OF TREATMENT 
Time Pressure, psi He Pressure, psi 
A.M. _ M. ————--—-—— 
or P.M. Casing Tubing _ Remarks tes ; or PM. Cc asing Tubing Sos Re marks 
7am /Arriv al at location with | 500 Se gal of _ Mud acid = 11:30 am Arrival at location with __ 1000 __ gal of Mud acid 
‘ Hooked up lines while swabbing well — __ Fill 10 bbl <a e _ * ; Fill 22 
1 ee : ____ Bleed 12 bbl _ Tubing swabbed dry Bleed 2 
5 200 ‘Pumped 7 bbi to fill casing Flush 3 bbl palette 7 Flush 2 
10:11 0 Spot 10 bbl oil in tubing — ee i 7 SRM - - oe 
Bbl of acid Bbl of acid 
Out a Inform- Per Per Out a i te hom Pe Tr Per 
' tanks ation reading minute _ eS ___ tanks ation reading minute 
10:19am : _ ; Start acid i 11:50am psy are __ Start acid. 
10:23 ; ; - Acid | in tubing. Fill” trailer 11:54 2. = 
with hoi, 11:56 ___ 1000 26 4 4 - Take on oil. 
10:31 ; 12 0 0 0 Start oil behind acid. 12:02 1600 ei : “Start | pumping. 
10:32 280014 0 o 0 - _~ 7 12:03 1600 28 6 2. tn rn 
10:33 350014 0 o_O ary 12:05 1600 30.-Ctié‘#B 2 1 
10:35 4000 Bled off | tubing. | Unseated 12:06 — a 1600 32.—si«d00 2 5 
ta —_ _ __ tubing seal nipples to bleed 12:09 = 1700 38 1% = 6 2 
a acid to top of packer. 12:11 1800 44 22 6 3 
11:30 0 ome a _ Start displace 8.5 bbl oil. 12:13 _ ee eee eee. : 
11:35 22.5 0 oO _ Reseat tbg seal “nipples” in 12:15 2000 48 2a _ 2 bbl flush oil. 
; ee packer. = = 
11:45 23. o oO. Se Acid at perf. Start squeeze. EAA. > 
11:48 _ 2500 an 1 _ ae aine 
11:50 3000 24.5 ( See — 7 ~ = a ees : 
11:54 2700 28.5 aa 2 _ tata — _ 
11:56 2400 37.5 13 4 


Left location 











Left loc: ation 





Iftreatment is not conventional limestone formation treatment to increase oil or gas production, 


state purpose of treatment. 


primary objective as Basal Cantuar oil 
production at 3568 ft. Casing, 5% 
inches, was set at 3885 ft with a sec- 
ondary objective, for production at a 
later date, the Upper Shaunavon sand 
at 3850 ft (approx). (See Figs. 2 
and 3.) 

The Basal Cantuar oil pay went to 
high GOR after a year and remedial 
work was necessary. Due to many fac- 
tors, such as workover cost, future 
water flood possibilities for the reser- 
Voir, etc., it was operationally expedi- 
tious to recomplete the well in the 
Johnston Pool pay, namely, the Upper 
Shaunavon at 3850 ft. This was to 


be achieved by packing-off the Basal 
Cantuar that was open through per- 
forations at 3588 to 3592 ft and to 
perforate the Upper Shaunavon. Origi- 





state purpose of treatment. 


If treatment is not conventional limestone formation treatment to increase eel or gas product 








J. Parker 
Service Engineer 
E. G. Fisher 
Company Representative 





nal intention was to use a production 
packer, but the Regulatory Govern- 
ment body called for a more assured 
pack-off. In consequence a_ Baker 
Model D production packer (drillable) 
was installed. (See Figs. 4 and 5.) 

Well 10-14C (Upper Shaunavon) 
was bounded to the north and east by 
producing wells and a diagonal half 
offset to the southwest was an abandon- 
ment. 


Reservoir Characteristics 
Well 10-14C Upper Shaunavon has 
20 per cent porosity, 50-150 mds (est). 
Permeability, 10 feet pay thickness, 
.97 shrinkage, 0 API gravity. Recov- 
ery was calculated to be 53,000 bbl 
stock tank oil. 
Geologically, 


the Johnston Pool 
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J. Parker 
Service En 
E. G. Fisher 
Company Representat 


Upper Shaunavon is described as a 
thin, lenticular, calcareous sand that 
is stratigraphically situated to form 
a trap. 


Conversion Procedure 
Well was an insert pumping, Basal 


Cantuar producer at 3568 ft. Killed 
well at 7000 psi, and pulled pump 
joose. Pulled rods, dismantled tubing 


head and put on blowout prevente! 
Ran in with tubing and encountered a 
bridge at 3641 ft and was unable to ci! 
culate past 3782 ft. High winds re 
tarded progress and it was necessary to 
re-run tubing with a 4%4-in. bit and ; 
Baker Model C Roto-Vert casing 
scraper. Cleaned out and circulated at 
3882 ft. 

Selective perforating in the Upper: 


B-87 


| 








Table a Hydrafrac mee, 


HALLIBURTON OIL WELL CEMENTING CO. LTD. 
Edmonton, Alberta, Canada 


SERVICE REPORT 








Ticked No.....2138 2-F 
lreatment... . Sand-oil Date October 20.......... 19. .54.. 
Company. ...Anglo American Oil Co... Address 326 9th Ave., W. Calgary, Alberta. 
Field. ... Gull Lake =. ears Location... .13-19 z 
Formation Upper Shaunavon Interval. . . .3852-76 ft - Total depth. . 3882 ft. 
Casing: Size. ..5% in.... Weight. ..15'4 Ib... ‘Set at... 3885 ft..... Perf... .2 jets, ft... 
Liner: Size....None....Weight.............. ea = —sF ee 


Open hole from... ... 0 aials : 

Tubing: Size. ..2'4 in... Weight. ..614 lb.... 

Tool: Type Baker Mod. Size. ..5'4 in.... 

D prod. packer... 

Displacement: Tubing. .2 bbl. .Casing or open hole........... Annulus. . 

Type fluid: In hole Oil For displacement. . . . Oil. 

Production previous to treatme nt: Oil...10 BPD....Water.. .nil.. "GOR 25. 

Procedure: Fill tubing and casing. Get b’down pressure and feeding sim Mix 10,000 Ib No. 
22 Hydrafrac sand starting at 1 Ib per gal. and increasing to 4 Ib per gal. if possible. 
Displace and flush with 43 bbl of oil. 


Sa — Ae 
Set at. . Tool 20 ft 2 in. line pipe.. . 
Set at ; .Tail pipe. . (see over 






























































Operator:......H. W. Acteson..... eee 00) Cee 
Pressures 
-_--——- ———. Gallonsin Bbl per min. 
: Time Tubing a c asing | __ formation oil only _ = Remarks 
6:50 Test lines to 6000 psi— as 5 _ a - 
s Lines OK eater eas 
7:10 Filling casing ; __ 7.14 _ Casing full ; 

7: 18 ‘Test lines 3 to 6000 | psi ee miss ; 
AAT ARRESTS 
7:25 —«3000-2600——— 7 3.8 Get b’down pressure and 

—_ feeding rate. 
7: 20 2800 — 3.8-4.0 St. mixing sand at 1.0 
coal __ ; eX. Ib/gal. 
7:32 2800 : a 4.0 Increase sand to 1.4 Ib/gal. 
7:36 —-3000 a — 40 Increase sand to 2.4 Ib/gal. 
7:41 ~—- 3000 4.0 Increase sand to 3.4 Ib/gal. 
7:45 3000 - id 4.0 Increase sand to 3.8 Ib/gal. 
7:49 _3100 4.0-5.4 End of sand—Start dis- 
=a See __spbatcement. as 
~~ i Ie 5.4 End of flush. 
_7:59 ——-2000 = __ Closed in pressure. 
SUMMARY 
Oil used: . Johnston sone I Hess cmb aledewiids sv enaGaneanmnsea asd siee ase 
CS See 19 bbl... 5 min 
4158 cal mix ~ ae 20 
= Say <« Mes 8 
Injection rates:...B’down..... 3.8 bbl, min. 
.Mix—il. . . §.0.. 
, oil & sand 6.5. . 
.Flush .54.. 
"Ave. mix and flush 6.5. 
Sand:... .....100 sacks No. 22 Hydrafrac sand (11 bbi 
Unit used: 314 and 279 (T-10 A.C.’s 
Weights: Maximum 3.8 Ib/gal. 


Maximum 10 Ib /gal. 
Average 2.4 Ib/gal.. 
Note: Tail pipe. 20 ft 2 in. line pipe. Bull-nosed. Bottom 10 ft perf. with 3% in. diameter holes. 
Casing had a perforated section (about 200 ft above tool) which took fluid at 400—500 
psi, 80 no pressure was held on annulus during job. 


Shaunavon was desired, but as correla- 
tion with the casing collars was not too 
good the complete interval 3852 to 
3876 ft was perforated with 2 jet shots 
per foot. 

Next, the Baker Model D drillable 
production packer was set at 3846 ft 
and seal nipples and tubing string were 
run as follows: (See Fig. 5.) 


20 ft 2% in. line pipe, bottom 10 ft 








Table ry iene ones c 


HALLIBURTON OIL WELL CEMENTING CO. LTD. 
Edmonton, Alberta, Canada 


To....Anglo American Exploration Limited,..... ..No..... Project 109-54 

Calgary, Alberta. Date....October 23. . 19. 54 
We give below results of our examination of: Johnston crude as used for sand-oil fracturi 
at Gull Lake. Viscosities were determined with a Brookfield viscometer at the indicated 
temperatures. 











Temperature ___ Viscosity _ ___ API Gravity 
60 F one 80.5 cps aa 23.1 deg at 60F 
120 F [ he. 25.0 cps 





iS 


Sand settling rate=0.97 ft/min. 


Respectfully submitted, 


A. S. Mitchell 
Engineering Department 


Table 5. Production equipment report. 
K.B. Elev. 2616.3 ft Conversion Basal Cautuar 


| 1 = | to Upper Shaunavon. 
8.7 ft 


Date....October 9, 1954 
Masters Tubing Valve We 
or Stuffing eel Vell... .Gridoil Gull Lake 10-140, 





















9.20 ft Elev. 2609 it 
10.5 ft Fontes WELL HEAD 
Manufacturer. ...Rector...... 
, Description: Series. . Redhead. . 
Tbg Spool Size... .1034x5'4 x21 4 
: 4( S433 
* + Gr. Elev. TUBING 
oe Z 2605.8 . .2. .in. perf. nipple 22.74 
anna i} Ot | (7 Latching sub and pup. 4.68 
2 hia ¢ Pump Shoe 1.00 
a Th y 141 jts.,.2!4.in..6.4..# 3736.90 
a “4 10rd. .Thd., Rge..11... 
Plain End Tubing. 
| | .3 jts. 244 EUE 8rd thd. 90.66 
oO oe) Y 2x24 EUE 8rd thd.. 
SW77AT] Aes Pup it. b..7 
YUg r Total length of string. . 3857.98 ft 
7 an a Dist. Flowtee to K.B... 8.70ft 
ane Tubing landed at..... 3866.68 ft 
J Length of string 
4 dll below a of mae 
3 f pump shoe... . ‘ t 
% e+) } Distance stuf 
Surface casing ay | aT. KB... 7.A0ft 
shoe at 319 ft aT i> ———— 
{| ly 65.71 ft 
a Th — 
Pieel Distance pump 
Ay | | t shoe below 
| Grp f stuffing box 3800.97 ft 


\ ” we Note: * measurements are “threads 

*, In each case cross out the 
pale which do not apply. If 
well is on pump fill in details 
of pumping equipment, as 
shown below. 





PUMPING EQUIPMENT 
.214x2x1 4x12 RWT... = 12.00 


» Description. Oilmaster { Friction 

a Multiple Tube | holddown 
Friction Sucker rods.101-54, 50-34 3790 
h Pony rods. 1-4x554 1-434 8 
peng Aen Polish rod. 14x11... .. a 








at 3808.07 ft 
ae eT Tubing landed 


at 3866.68 ft 


Total length . 3808 ft... 
reap om. a — 57 val 


Power unit. Model B Witte #5768... 
Engineer. .R. L. Levesque...... 


ie Bn a 


Total 
Depth 3882 ft 








perforated and bull nos 20.61 ——— ———___ ee 

2 No. 40 tubing seal nipples 2.13 
. No. 40 Noveft urn latching sub : Pulled 45,000 Ib on latching sub to nipples were pulled loose and acid was 
1 single 2%-in. EUE 8R tubing 30-19 ft check seat and headed up well to wash displaced to top of packer. Seals were 
fete! gd opens 1.00 with mud acid. re-set and acid was fed away at 3000 
with 8Rx10R change-over collar Tubing was swabbed dry with a 22 psi and 1 bbl per minute. At end of 
SRx10R change eee Me bbl oil recovery. Hooked-up and filled squeeze, acid was going away at 2400 
“aie” picvwdecaticesenceiea 3736.90 casing with 7 bbl oil. Basal Cantuar psi and 4 bbl per minute. Overflushed 
1 jt 2%-in. EUE 8R tubing 30.67 perforations took oil at 500 psi. Ten with 3 bbl oil and swabbed for 7 hours. 
1 pup st 2%-in. EUE 8R tubing bested bbl oil was spotted in tubing and was Swabbing results were 28 bbl oil in 
race, Sekine string 3835.24 ft followed by 12 bbl mud acid (500 gal). 3 hours and then pulled oil-dry swabs 
KB to flow tee 8.70 (See Table 1.) for 4 hours with about 1 per cent water 
Tubing into packer enenee tt The Upper Shaunavon perforations cut. Well was shut-in overnight and 
Tail pipe 22.74 at 3852-3876 ft would not take oil at fluid was found at 2000 ft in the morn- 
Bottom of tubing 3866.68 ft 4000 psi. (Packer and seals held.) Seal ing. Swabbing operations were resumed 


B-88 
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at an initial rate of 1 bbl oil per hour 
and .8 per cent water cut. Later, swabs 
had nil recovery. 

A second mud acid wash was per- 





formed, 1000 gallon job (See Table 2). | 
[nitial feeding rate was 2 bbl acid per | 


minute at 1690 psi and finally | bbl 
per minute at 1800 psi. 


Swabbed tubing capacity and shut | 


well in overnight. Fluid level next day 
was at 2600 ft and swab recovery was 


9 bbl, thereafter dry swabs only. Some | 


acid water was recovered. 

The result of second acid wash was 
an equivalent daily production of 10-12 
bbl oil per day. In order to evaluate, 
the well was placed on pump for pro- 
duction test. 

Production test results with 1'%4-in. 
by 42 inch stroke pump at 10 strokes 
per minute gave initially 14 bbl per 
day, BS&W 1.6 per cent and, even- 
tually, 9 bbl per day of clean oil with 
.l per cent sand. 

As 1500 gallons and acid wash had 
failed to make a successful producer, 
plans were made to Hydrafrac. 


Hydrafrac 

Principle involved was to frac with a 
large volume of Ottawa sand at high in- 
jection rate. It is to be remembered 
that the frac operation had to be con- 
ducted through the Baker packer. (See 
Table 3 and Fig. 6.) 

Quantity of Ottawa sand employed 
was 10,000 Ib and 4158 gallons John- 
ston Pool (Gull Lake) crude. (See Table 
4.) Initial feed was 3000 psi, 4 bbl oil 
per minute and 1 lb sand per gallon, 
finally 3000 psi, 4 bbl oil per minute, 
and 3.8 lb sand per gallon. Shut-in well 
for 24 hours. 

Well (See Table 5.) has produced 
consistently from the Upper Shaun- 
avon since the Hydrafrac at 30 bbl oil 
per day, water cut 1.2 per cent, casing 
pressure 0, tubing pressure 5, 114-in. 
pump, 42-in. stroke, 7 strokes per min- 
ute. Or, in other words, a 200 per cent 





production increase has materialized. | 


Economics 
Payout of conversion will be 6 
months. An almost nonproducer has 


by a frac job become a successful oil 
well. kkk 





Offshore Enlarges Operation 


The Offshore Company of Baton Rouge, 
lovisiana, has purchased the contract 
drilling division of Southern Production 
Company of Fort Worth, Texas. Sale, in- 
volving over $8,000,000, gave Offshore 
14 drilling rigs. Nine of the rigs are barge- 
mounted. The Offshore Company holds 
exclusive rights on several advance design 
patents by Delong for pnematic jacking 
mechanisms used in the operation of port- 
able deep-water drilling barges on the 
Gulf Coast. 
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Your lease can be a 





producers pride 


through properly scheduled maintenance 


[ HOSE pumping leases powered with 
manually operated internal combustion 
engines require certain obvious routine 
daily operations. Certainly the units 
must be started and stopped, tanks 
must be gaged, oil runs witnessed, and 
lease and equipment inspected. There 
are, however, in most instances, free 
hours in every day which can be de- 
voted to improvements in lease opera- 
tions which will lower operating costs, 
thus extending the economic life of the 
property and insuring a greater oil re- 
covery from the reservoir. 

These improvements can best and 
most economically be gained by a def- 
inite plan of daily operation. Once this 
schedule is placed into effect, opera- 
tions will grow better at a gradual rate 
and desirable lifting cost reduction will 
automatically appear. 

Here is one plan. Use each day for 
the same kind of work at different units, 
or check all of the features of work and 
inspection at one unit, then move on to 
the next one. Construct a chart for re- 
cording your accomplishments during 
a week or month’s time. Place the lease 
name and well number in the left-hand 
column, then merely mark down the 
date in the proper column of work 
done. A suggested chart is presented as 
Fig. 1. 


A Clean Lease Is a Safe Lease 

First, let’s consider the premises. A 
symmetrical boundary around the im- 
mediate area should have good drain- 
age, be free from grass or vegetation, 
extraneous inflammable material, and 
stumbling hazards. Earth impregnated 
with oil or salt water from the well will 
prevent the growth of grass and weeds. 


F. W. Robson 


Also there are some reliable grass and 
weed killers on the market. Be sure 
the premises are neat and the ground 
firm. 


Proper Alignment Saves Bearings 

Second, let’s examine the alignment 
features of the unit. Be sure the center 
line of the walking beam is exactly 
centered over the center line of the re- 
ducer case or center line between the 
main skids. A straight 1 by 4 board 
and plumb level are the best tools to 
establish the proper up-and-down work- 
ing plane of the walking beam. 

Loosen the center bearing holding 
bolts if correction is necessary, throw 
a line over the rear end of the beam and 
pull it into proper position, recheck 
with 1 by 4 and plumb level until true 
centering is attained, then tighten the 
center bearing holding bolts. If im- 
possible to adjust, notify your main- 
tenance crew for this is really impor- 
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Remarks & Recommendations: 





tant to concentric performance of the 
center bearing, equalizer bearing, pit- 
man head joints, and wrist pins. 

Be sure wrist pins are not binding— 
loosen holding bolts slightly and run 
the unit several revolutions—then reset 
the holding bolts firmly. The horsehead 
should be very nearly vertical behind 
the wire lines at all positions of the full 
stroke length. 

For maximum V-belt life the drive 
should be carefully lined up with the 
reducer. 

Important to improved pumping unit 
service is constant security of all hold- 
ing bolts. Foundation and all other 
holding bolts in the entire unit should 
be checked and tightened, if necessary, 
at least four times each year. 


Counterbalances Protects Unit 

Greatly important to the reducer de- 
sign and even operation of the unit and 
subsurface equipment is counter bal- 
ance. A rule of thumb field test involves 
disengaging the engine clutch or stop- 
ping the electric motor and watching 
where the cranks stop. If the cranks 
stop above the horizontal center line, 
the effective counter balance is insuffi- 
cient and additional counter balance 
should be added. 

If the cranks stop below the hori- 
zontal center line, the effective counter 
balance is sufficient. The peak torque 
rating of the reducer may be jeopar- 
dized if the effective counter balance is 
insufficient. 


Lubrication Is All-Important 
Recommendations of the manufac- 

turer should be followed as closely as 

possible. Gear oil, oil, or grease should 


EET = Planned programs of cleaning, painting, and lubrication will 
result in better equipment service, improved lease appearance, and lower lifting cost 
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be checked as often as instructions 
specify. Lubrication of geared reducers 
is more critical and exacting than that 
of chain driven reducers. 

Any accumulated water should be 
withdrawn from the reducer case at 
once and should be checked at least 
once each month. Required oil or 
grease should be added to the proper 
level if any appreciable quantity of 
fluid is withdrawn. 

Oil in a chain reducer case should 
be changed and the case flush-cleaned 
at least twice each year. Roller or 
bronze bushed bearing chambers 
should never be more than one-half 
full. Excessive use of pressure type 
lubricating guns will rupture oil seals 
unless secondary oil plugs are removed 
during lubrication, or relief type fittings 
are installed. — 

Ruptured oil seals can cause costly 
bearing replacements. One manufac- 
turer is Offering pumping units with 
oilless center and equalizer bearings, 
oilless pitman head bearings, oilless 
wrist pin bearings, and oilless main 
shaft bearings after testing in field 
service. Also a simple new method is 
offered by this company to minimize 
the water condensation inside the re- 
ducer case. 

Close attention is constantly given 
to the lubrication of an automobile. A 
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\ncrease Drilling Rate 


Better Lubrication ° 
























With Less all 
Lower Pump Pressure 


THE PETROLEUM ENGINEER, May, 1955 


pumping unit, which operates part time 
or 24 hours a day should have at least 
as much attention given to its lubri- 
cation requirements. 


Production Should Be Considered 

A pumping unit should justify its 
initial investment, complete amortiza- 
tion, operating and maintenance ex- 
pense, and still earn a reasonable profit. 
Very seldom is a pumping unit depre- 
ciated completely in 10 years, or 20 


years. Many are still working good afte: 
more than 25 years. 

Obviously this service wil! depend 
on proper selection of size to do the 
job at hand. No part of a unit should 
be stressed beyond its maximum rate« 
capacity. 

In order to determine the earning 
of a unit, it is necessary to know the 
barrels of oil and water produced px 
day. Provisions for individual well test 
ing will remove doubt as to which wel! 
are paying off. For low barrelage well: 
small containers and a watch can b: 
used at the well head. A centrifuge test 
will provide the percentage of wate: 

In order to protect the pumping unit 
and at the same time determine th« 
gradual corroding or fouling of the 
flow line from the well to the storag« 
tank, it is recommended that a pres 
sure gage be installed in the produc 
tion tubing head with a dampener be 
tween the gage and the tubing. Any 
increase in pressure is a danger signal 

The pumping unit is also a pumping 
station if any pressure exists in the 
production tubing head; 2.31 ft of 
additional equivalent fluid pumping 
depth for each pound of pressure. It 


is easy to see why the movement of the 


fluid from the well to the storage tank 
is an important factor in the prope! 
maintenance of the pumping unit, as 





Stem Torque 


"*MAKES A GOOD MUD BETTER’’ " 


Seeco-Mul is the dried flaked form 
of so-called “crude floating soap,” 
a compound of the sodium salts of 
abietic, linoleic, and oleic acids, to- 
gether with quantities of wood tan- 
nins and lignins. Your own mud en- 
gineer can use Seeco-Mul without 
special instructions or equipment. 


Seeco-Mul effectively disperses the oil in emulsion 
muds which affords better lubricating qualities in 
the mud and allows faster drilling, reduces fric- 
tional drag of the drill string, and provides a higher 
velocity of the fluid on bottom. With good lubricat 
ing qualities in the mud, less drill stem torque is 
required, pump pressures can be lowered and more 
evenly sustained, and the bit stays cleaner. All! of 
this means longer service life, too, for liners, collars, 
tool joints, bits, and drill pipe. Seeco-Mul is com 
pletely soluble in water and readily emulsifies 
Diesel or crude oils for use in sodium type or limed 
muds; in most cases Seeco-Mul efficiently tightens 
the entire emulsion. Seeco-Mul has a number of 
other advantages which your mud dealer will be 
glad to tell you about—or write to us; we'll be glad 
to send you full particulars without obligation 
Crossett Chemical Company, Crossett, Arkansas 





















To obtain more information on products advertised see Page E-41 B-9 1 
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well as knowing the barrels per day for 
economic analysis. 

These are the most important cate- 
gories in the maintenance of pumping 
units. All the assistance available from 
lease maintenance crews will make 
this or other schedules more effective. 
The more effective and orderly the 
schedule is executed, the nearer an ap- 
proach and accomplishment of a pro- 
ducer’s pride will be. 


Other Actions Helpful 

There are additional features in 
maintenance which will be helpful to 
pass on. Many refer to wells far re- 
moved from other wells as isolated. 
Geographically speaking this is true, 
but all wells are isolated when consid- 
ered from the mechanical standpoint. 

For instance, there is no pumping 
unit in operation anywhere that is con- 
stantly attended by a pumper. The 
pumper usually lives in the vicinity of 
his work but never stays a long period 
of time at any one well—and—he must 
sleep and eat. The pumping unit is per- 
forming constantly and is an inanimate 
piece of machinery. Therefore it 
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Pumping unit in an Oklahoma oil field equipped with the ‘‘24-hour watch- 
dog."’ The ‘‘watchdog”’ is attached to the underside of the walking beam 
and is designed to shut the well down automatically in case of mechanical 
failure. Insert picture shows operating mechanism. 


doesn’t tell the pumper of unseen con- 
ditions. Any mechanical failure of the 
surface or subsurface equipment may 
occur at any moment, usually, and 
luckily for humans, when no one is 
around. 

When such events occur, the engine 
or motor will continue to run and the 
result may be a costly tear-up, unless 
an impulse, or shock actuated, shut- 
down device is used. 

One of the most popular obtainable 
is mounted on the walking beam and 
the hook up is simple for either engine 
or motor shut-down. It serves as a con- 
stant watchdog for each part of every 
minute, 24 hours a day, day in and day 
out, year in and year out, at extremely 
low one cost insurance and assurance, 
in any kind of weather or temperature. 
The producer can eliminate worry, and 
save money if each pumping unit is 
equipped with one of these simple 
devices. 

Another item of interest, neatness 
and good housekeeping—is paint. Even 
if a unit is wiped clean of all oil, it 
doesn’t present good appearance if it 
needs paint. 







Much more interest in caring for 
the unit is inherent in the pumper or 
maintenance crew if the unit has a 
good and pleasing appearance, just as 
a new or good-looking automobile 
holds interest. Paint up if the need is 
apparent. It may save accidents and it 
will pay off otherwise. 

Perhaps the leases and pumping 
units are already up to par and you 
can’t reduce your strokes. Here again 
may be a chance for improvement. If 
units are stroking more than 20 strokes 
per minute well pump efficiency may be 
low. The effective stroke in the well 
pump might be increased by slowing 
down the unit and _ still maintain 
production. 

If this can be accomplished, the ac- 
celerated well load on the unit will be 
reduced and the unit will last many 
more years if it has been operating 
near or beyond its capacity. The less 
the number of strokes per minute, the 
lower will be the acceleration factor. 

Guard the units properly for safety 
in accordance with safety codes, and 
guard the right to operate at the lowest, 
most reasonable cost. al 
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Shell Exploration in Venezuela 


Rough terrain, lost circulation, and hard formations hamper 


Shell's wildcat wells in search for Cretaceous limestone production 


SINCE the discovery by Shell of pro- 
lific light oil production — from Cre- 
taceous limestone—in the La Paz 
field, which lies west of the city of 
Maracaibo, exploration has been par- 
ticularly directed toward finding ad- 
ditional sources of limestone produc- 
tion. Since 1944 Shell has drilled a total 
of 26 Cretaceous exploration wells in 
an attempt to add to the light oil re- 
serves and of these 26 wells 5 (i.e. 
DM-2, WT-2, C-148, S-5, C-151) have 
been successful. 

With few exceptions all are more 
than 11,000 ft deep and include LS- 
1387, the deepest well in the world out- 
side the United States, which bottomed 
in basement at 17,537 ft. The explora- 
tory drilling following the La Paz dis- 
covery well has been successful in find- 
ing Cretaceous production in Mara, 
Sibucara, La Concepcién, and also in 
West Tarra, the latter on concession of 
The Colon Development Company 
Ltd., an associated company of Com- 
pahia Shell de Venezuela. 

Part of this exploration has been 
concentrated round the Mara-Mara- 
caibo area which is fairly close to fa- 
cilities, and where locations do not 
fall far from old field roads and opera- 
tions can be supervised from existing 
camps. Quite a number of wildcats, 
however, have been spread more 
Widely, necessitating the construction 
of many miles of new road, sometimes 
in very difficult and mountainous ter- 
rain, and the building and maintenance 
of wildcat camps far from machine 
shop and similar facilities, and from 
existing sources of material supply. 

In particular, Well Conquistado-1 
situated to the south-east of the Lake, 
was located on top of an anticlinal 
structure strongly expressed topograph- 
ically by a sandstone hill over 2500 ft 
high. Drilling in the hard sandstone 
was extremely slow and continually 
handicapped by loss of circulation in 
the fissured formation. This was one of 
the most expensive wildcats drilled, the 
overall cost per foot being about twice 
the average figure. 
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FIG. 1. Important wildcat discoveries by 
Colon Development Company, Ltd., and 
Compania Shell de Venezuela. 


In one year, 360 rock bits of various 
types were used, giving an average pen- 
etration of 17.7 ft per bit. During the 
same period, in efforts to overcome lost 
circulation troubles, 15,000 sacks of 
cement were pumped into the well to- 
gether with 400 tons of bentonite and 
large amounts of cotton-seed hulls, 
raw cotton, mica, bagasse, jelflake, 
Palcoseal, plaster of paris, and gunny 
sacks. Most of these efforts were un- 
successful and from 1600 to 3933 ft 
the hole was drilled by pumping water 
without returns. 

In the case of both the Conquistado 
and the Misoa locations, difficult roads 
had to be constructed in steep terrain; 
and to the Burgua locations 180 km 
south of the Lake, some 45 km of road 
were built for the drilling of 2 wells. 


Communication by road down the 
west side of Lake Maracaibo is pos 
sible only as far as a little south of 
Machiques; beyond here the unex- 
plored country of the hostile Motilone 
Indians extends southward to the oil- 
fields of Las Cruces and West Tarra 
Transportation of personnel to and 
from Las Cruces is by plane, heavy 
supplies being brought up the Cata- 
tumbo River to Encontrados and from 
there by light railway. 

The wildcat well 0-5 recently drilled 
on the Rio de Oro has no access by 
road, and since the upper reaches of 
the rivers are not readily navigable in 
the dry season — which normally ex- 
tends from November to March — 
heavy equipment has to be moved in 
as the river levels permit. The person- 
nel for the Rio de Oro well was lodged 
in a houseboat anchored on the river. 

A good system of roads connects all 
the oil fields on the east side of the 
Lake, and communication across the 
Lake to Maracaibo is by commodious 
ferry boats. This road system ties in at 
Motatan with the trans-Andean high- 
way which on its way through Mérida 
to San Cristébal climbs to elevations 
of 13,500 and 10,000 ft over the Passes 
of Paramo de Mucuchies and La 
Negra, a spectacular road with mag- 
nificent mountain scenery. 

A new road linked to the Pan 
American highway is now about 90 
per cent complete; this runs on the flat 
land between the mountains and the 
Lake and when completed will facili- 
tate transit between Valera and San 
Crist6bal and greatly improve com- 
munications between Colombia and 
Western Venezuela. 

Exploration drilling in Western 
Venezuela has largely been guided by 
seismic surveys; and the development 
of the limestone fields of La Paz, Mara 
and La Concepcion has been aided, as 
drilling progressed, by additional seis- 
mic lines and more detailed surveying 
There has been close cooperation 
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FIG. 2. Shell exploration 
wells of Western Venezuela. 














TABLE 1. Important Shell wildcat wells in western Venezuela. 








: Depth 

Well Locality Date spudded Completed Days in feet Result 
DM-2 Mara 12 Aug. '44 2 Mar. "45 172 6011 4600 bbl/day 

29.50 API 
CC-2A East Cabimas 23 Aug. 45 (1) 22 June '47 779 15106 Suspended 
VLA-1 Lake 2 Nov. "45 8 Nov. "47 737 12106 Salt water 

compl. Eocene 
WT-2 West Tarra 19 Feb. "46 12 June '47 478 9173 4000 bbl/day 41° API 
C-148 La Concepcion 28 June "46 20 Aug. "48 787 12085 1800 bbl/day 37° API 
8-5 Sibucara 28 Aug. 47 13 Jan. "49 510 13451 10,000 bbl /day 37° API 
LB-273 Pueblo Viejo 31 March '47 27 Nov. '50 1205 14746 Dry hole 
ZC-1 Zamuro 7 Nov. '47 15 Oct. '49 709 14436 Suspended 
CT-1 Boca Catatumbo 5 Aug. '48 27 Nov. "49 478 15638 Abandoned 
DMC-1 Canadones 5 March '49 29 July '50 480 13392 Dry hole 
CQ1 Conquistado 8 Sept. "49 21 Dec. '51 837 11386 Dry hole 
DMM-1 Mojan 1 Feb. ’50 24 Nov. '50 297 11790 Dry hole 
DPE-1 Escondillos 24 Mar. '50 22 Feb. 51 269 11231 Dry hole 
LS-1387 Pueblo Viejo 12 Mar. '51 17 Sept. 53 911 17537 Dry hole 
DMC-2 Canadones 2 Apr. '51 14 Jan. '52 288 10347 Dry hole 
C-150 San Igancio 8 Mar. "52 15 Mar. '52 373 13210 Salt water 
C-151 S. La Concepcion 25 Jan. '52 26 June '52 153 10886 7500 bbl/day 37° API 
VLA-6 Lake 15 Aug. "52 27 July '53 215 10389 Salt water 
BQ-1 Boqueron 27 Jan. 52 7 June '52 131 3059 Comp. Eocene 
BU-1 Burgua 4 May '52 15 Feb. 53 287 8355 Abandoned 
BA-2 Ballenato 27 Jan. '52 (2) 28 Nov. ’52 500 13098 Junked 
MB-1 Misoa 3 May '52 4 July '53 427 14046 Suspended 
C-152 Lanudos 16 May '52 10 April '53 331 12450 Suspended 


Average 494 11909 Dry hole 





(1) Deepened from 4139 ft reached 31 Oct. '31 r aos 
2) Deepened from 7020 ft reached 14 March '46 


throughout between seismologists and 
subsurface geologists. In general, seis- 
mic results are good and distinctive re- 
flections from the Guasare limestone 
which occurs some distance above the 
top of the Cretaceous limestone are 
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usually obtained. The Cretaceous lime- 
stone itself can often be identified. 
The Cretaceous limestone is char- 
acterized by an extremely low average 
porosity and permeability, and pro- 
duction probably depends on the pres- 






ence of fracturing and fissuring. The 
majority of exploration failures can be 
attributed to “tight” and unfissured 
limestone sections. 

When fissuring is encountered, cir- 
culation is frequently lost; and pro- 
duction can usually be improved by 
acidizing. Many exploration wells with 
tight limestone have had repeated acid 
treatments, however, and attempts have 
been made to induce fissuring of the 
limestone by means of explosives; so 
far without success. Experiments have 
also been made using Hydrafrac meth- 
ods to induce fracturing in tight lime- 
stone but the solution to this problem 
has not yet been obtained. 

In the earlier limestone wells, at- 
tempts were made to plug off circula- 
tion losses with cotton seed hulls and 
similar materials, so that drilling could 
be carried on. As circulation loss 
usually denoted a potentially produc- 
tive interval which might be plugged 
off, the use of such material was dis- 
continued. In any case, it was found 
that circulation losses tended to de- 
crease in course of drilling, by self- 
plugging of fissures with limestone cut- 
tings and mud and since such material 
could later be removed by acidization, 
less permanent ill effects ensued. This 
suggested the control of circulation 
losses by dropping limestone chips 
down the hole, if sufficient quantities 
of cuttings were not produced by the 
drill. 

An exploratory phase of remarkable 
interest has recently met with consid- 
erable success in the La Paz field. All 
the limestone producing wells in this 
field were taken to basement if circu- 
lation losses did not prove excessive, 
and the limestone section of 1800-ft 
thickness was usually produced bare- 
foot. 

Some cores at final depth showed 
the basement to consist of granitic and 
schistose rocks and occasionally the 
cracks in these contained oil. There 
seemed to be no reason why, if the 
basement were fractured in depth, it 
might not also prove to be oil bearing. 
Furthermore, the possibility of base- 
ment reservoir at La Paz was also sug- 
gested by material balance calculations. 
One of the older wells at La Paz was 
therefore deepened over 1000 ft into 
the basement, and has been producing 
3000 bbl per day of light oil from 
fractured granitic rocks for several 
months. 

A wildcat well of considerable in- 
terest was drilled in 1948/49 on con- 
cessions of The Colon Development 
Company near the mouth of the Cata- 
tumbo River. This was an extremely 
isolated location situated 100 km from 
the nearest drilled well, and lying in an 
area of extensive swamps, making it 
difficult of access. Preparations for 
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drilling involved the building of a dyke 
around the location and the setting of 
the foundations on a concrete mat. 
Drilling was relatively rapid to the final 
depth of 15,638 ft (which for a time 
was the depth record outside the 
United States), although progress was 
hindered by time lost owing to trans- 
port difficulties to this isolated site. 
Table 1 shows the depths of some of 
the more important wildcat wells drill- 
ed by Compafiia Shell de Venezuela 
and The Colon Development Company 
Ltd., and the location of these tests is 
shown on the map (Fig. 2). The area 
explored is widespread but the areas 


of success proved by these deep wild- 
cat wells are confined to the west of 
Maracaibo, to an area in the south- 
west of the Lake and to deeper Eocene 
discoveries in the Lake itself. The per- 
centage of success is however relatively 
high, 7 of the wells out of the tabulated 
total of 23 wildcats finding production. 

The length of time spent on some of 
the deep wells is usually due either to 
the difficulty of drilling the compact 
Eocene formations or to bad caving 
in underlying shales. This last was 
largely responsible for difficulties in 
LB-273, which had 4 sidetracks below 
10,000 ft before reaching final depth. 


RR. 





Tidelands Oil Expensive 

The economic risk assumed by the 
oil industry in drilling for oil in the 
Gulf of Mexico has been revealed by 
Ira H. Cram, senior vice president of 
Continental Oil Company. He reported 
that more than $650 million has been 
spent within the past 10 years for ex- 
ploration, drilling and development, 
with a financial return estimated at only 
$110 million, or less than 20 per cent 
of the investment. He pointed out that 
the industry is prepared to invest even 
more millions, subject to favorable 
economic conditions and favorable 
government attitudes. 

“If there ever was a place where 


lessening of the time-tested incentives 
—including the depletion allowance— 
would surely dry up the supply of oil 
and gas, the offshore is that place,” he 
warned. “Furthermore, any lack of 
statemanship in the agencies determin- 
ing production allowables would dry 
up the supply.” 

In revealing the immensity of the 
financial risks taken to develop oil and 
gas production from the offshore 
regions, Cram told API members at the 
Southwest district meeting in New Or- 
Leans that the $650 million investment 
in the tidelands is far more than the 
annual total value of all the farms crops 
raised in Louisiana. 
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44 ROTARY RIGS 


DRILL TO ANY DEPTH 
ee ae 


Modern equipment — latest methods 
Thoroughly experienced organization 
Individual supervision on each rig 


Two-way radio hook-up on 
all equipment. 


High pressure pumps 


Maximum drill collar weight. 


SAVE TIME AND MONEY 
ON YOUR NEXT BID 


Call, write, or wire 





PENROD DRILLING COMPANY 
418 MARKET STREET 


TELEPHONE 3-1601 


SHREVEPORT, LOUISIANA 


D. K. “Dewey"™ Davis, Drilling Superintendent 
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MOV MENT OF CASING * 


*The highest percentage of suc- 
cessful cement jobs result from 
. mud removal and preven- 
tion of channelling by 
movement of the casing, from 
the time casing reaches bottom 
until the plug “bumps.” 


B ana W Ine. 


Well Completion Specialists 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WE-6603 


WEST COAST 
Box 3751 
Los Angeles 54, Calif 
Phone PL-6-9101 
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... ANOTHER TRIUMPH IN 
APPLIED PRACTICAL IMAGINEERING 


SOONG the 
N-800-AWle 


THE PRESIDENT OF A MAJOR OIL COMPANY HAS SAID: 
“It is as impossible to give the greater credit for petroleum’s 
magnificent progress to either the oil operators or the fabri- 
cators of their equipment, as it is to say whether the hen or 


the egg came first.”’ 


Astounding technological progress by the petroleum manufacture-supply- 
service industry is the reason for many statements of praise regularly being 
made by top men in the petroleum industry. More than 9000 research scientists 
and engineers are constantly surprising their great customer, the gigantic oil 


industry, with amazing new methods for inventing and improving equipment 
and services. 


One of the most interesting of these new techniques enables an 
engineer to observe stress concentrations which simulate those set up 
by the drilling bit in a formation being drilled. Versatile and resourceful 
engineers, knowing the photoelastic properties of certain plastics, sought 
to use this knowledge to make stress concentrations visible in the forma- 
tion at the point of drilling. Like the applying of most other general 
theories, this technique was not easy to work out in practice. But after 
innumerable trials in the preparing of the plastic model and the develop- 
ment of skill with such types of apparatus as the polariscope, polarizing 
filters, analyzers, and special cameras, it became possible to produce 
good pictures showing stress concentration in a manner that is of great 
diagnostic value. 


The vision of P.E.S.A. members knows no horizons. More scientists, 
research engineers, development engineers, and field engineers are being 
added to the over-9000 already making noted accomplishments through 
aggressive adventurism. P.E.S.A. members are determined to be a 
teammate that carries its full load, along with oil company technologists, 
for advancing at an even greater rate the progress of one of the world’s 
most dynamic industries — and, from the standpoint of strength and 
security of our nation, one of the most important — OIL. 


A new technique, using photoelasticity, makes pos- 
sible the study of stress concentrations which sim- 
ulate what takes place in an actual drilling well. 


Heretofore it was possible to study and analyze 
worn bits on the laboratory table — and such 
studies confirmed or disproved many a complicated 
mathematical projection on stress concentrations. 
But until the development of photoelasticity and 
techniques for applying it to practical problems, 
there was no way to study adequately the stress 
concentrations set up in the well formation itself 
by the action of the drilling bit. Now a plastic 
facsimile of the drilling well can be placed on 
the laboratory table. Here the stress concentra- 
tions similar to those which occur in well forma- 
tions can be seen and studied. 








Composed of: manufacturers whose plants make 
the finest precision equipment... supply 
stores who add two other ingredients of 
value — where you want it—when you 
want it...service companies who make 


available to their customers the practical 
results of the theoretical research of some 


| Petroley m Eq y p ment ae =a scientific and technical 
Suppliers Association 
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COMMUNICATIONS 


W. R. Harrington* 


M AN has always had the need for communicating 
with his fellow man and his advances in civilization have 
been directly affected by his ability to express himself 
and exchange ideas. Today, our standard of living makes 
a constant flow of messages vital to our comfort, well 
being, and personal progress as well as creating a demand 
for speed and clarity in our economic life. 

The drilling industry has all the same requirements of 
communications that may be found in the business world 
in general with a few added needs that cannot be met 
by ordinary methods. These everyday means of transmit- 
ting messages include such familiar means as our postal 
system, telephone, telegraph, and personal contact and 
are so widely used in our personal life as well as in the 
control and direction of industrial operations that an 
explanation of them would be superfluous. 

The drilling industry has special needs and the modern 
facilities with which to cope with them. Oil wells must be 
drilled at remote locations wherever the geologist indi- 
cates there is a probability of finding commercial produc- 
tion. At many such remote areas communications are tied 
to the relatively slow speeds of the transportation avail- 
able. Automobiles are often hampered by bad roads and 
extreme distances and air transportation may be ruled 
out by lack of landing area or weather. At the same time, 
more and larger equipment, deeper drilling, and the 
economic necessity for speed are all making direct com- 





*Gardner Brothers Drilling Company, Dallas, Texas. 





Radio loudspeaker is mounted at right top of doorway in 
driller’s dog house. Driller is at drawworks. 
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munication essential to provide information to the proper 
persons wherever they may be and to return decisions to 
the field for execution. The answer to the widespread 
operations of the drilling industry lies in the medium of 
radio and radio telephone. 

Within the past 10 years the rugged FM (frequency 
modulation) radio equipment has come to the fore in 
drilling operations because of its suitability for the severe 
operating conditions of drilling rigs and mobile use. This 
equipment when installed on drilling rigs, in toolpushers’ 
cars or houses, in mechanics’ and superintendents’ cars, 
trucks, and at centrally located offices provides a network 
of instant contact linking operations and personnel for 
efficiency. 

A few of the more important advantages of radio being 
used in the drilling industry are: 


1. Less “down-time” on the drilling rig. Trouble may 
be reported immediately and supplies or service per- 
sonnel dispatched to the drilling site promptly. 

2. Eliminates unnecessary mileage on cars and trucks. 

3. Reduces waiting time at the location for trucks, serv- 
ice personnel, etc., by ordering them out at the proper 
time. 

4. Allows toolpusher to devote his time to supervising 
instead of driving miles to a phone. 

5. Permits the drilling superintendent to contact the tool- 
pusher with new orders or to change orders without 
delay. 

6. Performs a service to the “customer” by relaying 
orders quickly and helps the representative of the 
company complete his work. 

7. Promotes employee relations by maintaining an indi- 
rect contact with his family for emergency messages. 

8. Maintains a constant link with aid for emergencies 
such as injuries, fires, blowouts, etc. 


Mobile telephone service which the telephone companies 
have established in certain areas is perhaps the simplest 
use of radio in the drilling industry. With radio telephones 
installed in automobiles a drilling company has no invest- 
ment since the sets are leased from the telephone com- 
panies. This mobile service is usually limited to a range of 
25 miles from the nearest telephone company receiving 
tower. An operator on duty at the receiver will connect 
the subscriber to the telephone system and he may talk 
to any telephone. Charges are made to the subscriber at a 
flat fee for a specified number of calls and an additional 
charge per call after that plus any long distance toll 
charges that are made. The disadvantages of the system are 
that the user must be fairly close to a receiving tower, and 
it must be shared with many other types of users. This 
means that in a congested area the user may have to wait 
a considerable period of time (up to several hours), before 
he may use the channel to which he is assigned. 

The most popular type radio used in drilling operations 
is the privately owned two-way radio system. The drilling 
company owns its own equipment, on the rigs, at the offices, 
and in cars or trucks, and may talk between any of them 
whenever necessary. Other companies may be using the 
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Driller at rig radio talks to office and to foreman in car. 


same frequency but the Frequency Coordinating Commit- 
tee of the National Association of Petroleum Radio Users 
attempts to minimize interference by allocation of chan- 
nels in any one area. Even where two or more companies 
must use the same frequency in overlapping areas due to 
the limited number of channels available, interference is 
not a major problem where all parties observe the Federal 
Communications Commission regulations and the rules of 
everyday courtesy. 

The basic radio system of a drilling operation consists 
of a rig set and a mobile set installed in the toolpusher’s 
car. This allows the toolpusher to stay in constant touch 
with his operation, to supervise even when he must be 
away from the rig, and to save himself miles of unnecessary 
driving. A special remote control unit is available which 
plugs into the car set enabling him to send and receive 
messages from his bedside during the night when he is at 
home. The effective range of this combination, car to drill- 
ing rig with antenna atop a 130-ft derrick, is approximately 
35 miles. When a company operates a number of units 
within a 60 to 100-mile radius, it often installs a base sta- 
tion at the field office. A remote control may be installed 
in the drilling superintendent’s house in order to use the 
station if the office is closed at night. The central base sta- 
tion may also be controlled from a distant point by means 
of radio relay. This type of operation allows extended 
ranges when the office is not in the center of the area of 
activity. 

Since one of the major factors in the distance a station 
may be useful is the height of the antenna, this central radio 
station should have as high a mounting for the antenna as 
is practicable. Many companies are using sections of pipe 
or an old derrick as a tower while others prefer a standard 
tadio tower because of its increased height. Tower space 
may sometimes be rented on the existing tower of some 
other company if the transmitters do not interfere because 
of assigned frequencies. 
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Drilling reports, orders, requests for supplies or services 
etc., can be sent from the rig or car directly to the office and 
it allows the superintendent to keep up to the minute with 
all developments as well as plan company wide operations 
effectively. The radio system for a drilling company can be 
as flexible as its needs demand. Base stations are more 
less permanently fixed as in field offices, but the temporary 
base stations (drilling rig radios) may be moved at will 
within the area prescribed in their licenses and, of cours 
the mobile units may operate anywhere within the area t 
match the movement of the rigs. 

An operator may elect to start a radio network with only 
a few stations or units and add to his system one station at 
a time as he needs them. For this reason he should antic 
pate his needs and apply for the number of licenses he feels 
will ultimately be used in his system. In some areas a num 
ber of smaller operators are using one control base station 
under a cooperative arrangement. 

All radio stations must be licensed by the Federal Com 
munications Commission and the licenses may be obtained 
without cost upon proper application showing eligibility 
The Petroleum Radio Coordinating Committee will issue 
the user a frequency recommendation which the FCC will 
consider when assigning a given channel to the user. In 
most cases, the seller of the equipment to be used will aid 
the user in the preparation of all the applications and will 
follow the proceedings until the proper licenses have been 
obtained. 

The drilling industry falls in the category of “Petroleum 
Radio Service” which is limited to those defined as “being 
in the business of prospecting for, producing or transport 
ing petroleum and petroleum products.” Oil field service 
and supply companies, along with construction companies 
are licensed in a separate group known as the Special 
Industrial Radio Service using different frequencies than 
those of the Petroleum Radio Service. 

Theoretically, FM radio signals travel in a straight line 
and are therefore limited to a “line-of-sight” distance be 
tween transmitter and receiver. Actually, the effective range 
more nearly approaches double the “line-of-sight” distance 
due to bending or the tendency of the signal to curve 
around the earth’s surface. 


= 


Radio installed in car trunk for mobile connection. 








































































































































































Radio transmitter building for field office installation 
showing base of antenna tower. 


The following are some approximate ranges of the radio 
equipment being used in the Southwest for operation in the 
Petroleum Radio Service band using 50-watt station and 
mobile sets: 


Mobile to mobile 15 miles 
Mobile to drilling rig (130’ ant.) 35 miles 
Rig to rig 50 miles 
Rig to base station (180’ ant.) 60 miles 
Rig to base station (280° ant.) 70 miles 
Mobile to base station (180’) 40 miles 
Mobile to base station (280’) 45 miles 


These are average figures for flat terrain and it must be 
remembered that the power of the equipment, the elec- 
trical noise level, (electrical noise level in the vicinity of 
the receiving station such as noisy electrical transmission 
lines, etc.), the terrain to be covered, and the weather all 
have a marked influence upon the effective range. In many 
cases the range is considerably greater in certain directions 
and under ideal weather conditions. These averages are the 
approximate ranges which the manufacturers consider 
their equipment will perform with reliability. 

In order to increase the range of a station, any one of 
several things may be done or all of them may be done. An 
increase of the base station transmitter power is often used 
to increase the “talk out” power which will help override 
the high noise level which may prevail in the vicinity of the 
receiving station or mobile unit. Another method is to have 
a directive antenna which will “focus” the coverage over 
a specific desired area. Installations are available where the 
operator can control the direction at will from a remote 
position. Maximum range may be had by proper selection of 
the antenna site, using the maximum antenna height prac- 
ticable, using increased transmitter power and by the usage 
of directional antenna. 

Under certain atmospheric conditions freak, greater- 
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than-normal ranges may be had due to bending and skip. 
These conditions, however, while advantageous, are not 
dependable and should not be considered in the design of 
a system. 

There are several leading makes of radio equipment 
available which will ably serve the needs of the drilling 
industry. The operator should be careful in selection of 
equipment and perhaps even more careful in the selection 
of his radio engineering service company. Most companies 
have found it economical to enlist the aid of one of these 
service companies to aid them in preparing applications, 
selection and design of equipment, and maintaining the 
system after it is in operation. 

The equipment itself, in addition to being rugged and 
reliable, should be designed for easy moving. Most sets 
are mounted in a compact steel case which can be carried 
by two men and moved in the seat of a toolpusher’s car. 
All connections from the antenna and pewer supply should 
be of the “quick change” type and should be designed so 
that wrong connections cannot be made. This will eliminate 
error and makes it possible for drilling crews to install or 
remove the sets without a service engineer. Mobile units 
can be installed in any make car with a minimum of 
damage to the car and most sets are very similar in design 
of exterior appearance and size. 

With the cars now on the market being equipped with 
12-volt electrical systems it would probably be wise to 
determine that all new mobile units purchased be capable 
of operation on 12 volts. A base station may have a variety 
of accessories such as microphones, speakers, and remote 
controls in various offices to fit the individual needs of the 
user. Rig radios may be equipped to operate several ways 
depending upon the power source at the rig. 

Cost of the equipment itself is about the same whether 
it be for a constant supply source or battery operated set, 
but the maintenance is somewhat higher for battery opera- 
tion due to the battery and its charging system. 

Most users in the drilling industry have found it expe- 
dient and economical to have their maintenance performed 
for them by an outside maintenance company. Usually this 
contract service is provided at a flat-fee, per-unit rate, which 
includes labor, tubes, parts and mileage. It may be handled 
through contracts with local companies in the areas in which 
the units are located, or with a single company which 
specializes in service to the entire oilfield area. 

Cost of a radio system may be approximated by adding 
the cost of the component parts listed below. These prices 
are indicative of the installed prices being quoted in the 
Texas oilfield areas, 


Mobile units (60 watts) $ 600.00 
Rig base stations (60 watts). 1,000.00 
Base station less tower (250 watts) 2,000.00 
Antenna tower lighted (180’) 2,200.00 
Antenna tower lighted (280’) 3,400.00 
Directive antenna for rig 200.00 
Rotating directive antenna on tower 1,500.00 


These are the “investment costs” of the equipment but 
most operators who have used the radios are now thinking 
more in terms of “savings instead of costs.” Based on 5-year 
depreciation and current maintenance prices, a complete 
system of 6 drilling rigs, 8 mobile units, and one field office 
station would cost about $3 per day per rig, when charged 
to the rigs. At the high cost per hour of a drilling rig, it is 
necessary to save only a few hours to change the “cost of 
radio” to “savings by radio” without taking into account the 
savings in automobile mileage and the increased efficiency 
of the overall operations. 

Truly, radio is the bright light in the field of communi- 
cations for the drilling industry. 
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in Reservoir Studies 





Pressure 


Build-up Curves 
Show Oil-in-Place 


Here the concept of use of the data is developed and practical appli- 
cations for the solution of several reservoir problems is presented 
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THE subsurface pressure build-up 
curve is one of the most significant, 
yet least understood, characteristics of 
a producing well. The curve is basically 
important since it describes the rela- 
tionship of the well to the surrounding 
reservoir. All of the recognized prop- 
erties of the reservoir rock and its 
contained fluids contribute to the curva- 
ture observed during the transient, or 
unsteady state, conditions existing dur- 
ing the pressure build-up interval. 
Initially the pressure build-up curve 
was utilized primarily to obtain the 
true formation shut-in pressure. More 
recent investigators have subjected the 
curve to rigorous analytical treatment 
for the calculations of such reservoir 
properties as average permeability, av- 
erage pressure in the drainage area, and 
localized pressure drawdown adjacent 
the well bore. Although porosity ap- 
pears as a factor in some of these works, 
it is often appropriately bound to and 
difficult of separation from such other 
factors as “dimensionless time.” It has 
been the purpose of this investigation 
to approach the build-up curve from 
a different angle in order that porosity, 
an important factor in its own right, 
be not so complexly obscured. 
Consider a well where, typically, 
very little drilling and test data are 
available. The well was logged conven- 
tionally, so there is a fair idea of the net 
pay thickness. The need of running pro- 
ductivity index and pressure build-up 
tests, then determining from these lim- 
ited data the barrels of active oil in 
place per acre becomes highly intrigu- 
ing. Through use of a simple analogy 
and Darcy’s Law, an algebraic expres- 
sion can be derived to establish the pro- 
portionality between porosity and 
build-up time when taken together with 


the usual volumetric and flow 
meters. 

Actual field data where porosity is 
known can then be applied to this re 
lationship for the development of use 
ful correlations from which a realistic 
evaluation of the active oil in place can 
be determined from net thickness, pro 
ductivity index and build-up data fo! 
wells where effective porosity is not 
known. The significance of actual 
build-up time, the analogous system, 
and the analytical treatment that may 
be given the build-up data under the 
concept of an equivalent exponential! 
curve are discussed in the following 
Build-up data, when subjected to this 
type of analysis, can be employed in 
the determination of connate wate! 
permeability cut-off, fraction volume 
and in other practical uses that are sug 
gested. The basic concept and the po 
tential applications and limitations of 
this type of approach are discussed in 
the following. 


para 


Actual Build-Up Time 
After a producing well is shut-in, res 
ervoir fluid continues to flow into the 
pressure tank, thereby compressing the 
expanded fluids near the well and event 
ually restoring the bottom-hole pres 
sure at the well to the so-called static 
pressure of the reservoir. The elapsed 
time for this process to be completed 
is dependent on: 
1. The average pressure drawdown 
in the drainage area, 
2. The compressibility of the flow 
ing fluid 
The volume of space to be filled 
during the process of compres 
sion, and 
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FIG. 1. Distributed 





——Explanation of Symbols— 
A = well drainage area 
a = proportionality constant 
B = lumped equivalent of 
the total volume of fluid 
that moves into the 
drainage area to restore 
pressure to the static 
value 
proportionality constant 
formation volume factor 
compressibility factor 
= porosity distribution 
factor, assumed con- 
stant for radial systems 
d, = porosity distribution 
factor applicable to an 
incremental annular 
compressible volume for 
its conversion to the 
equivalent volume 
lumped at the well. (d, 
approaches 1.0 at the 
inner ring and zero at 
the outer ring) 
net thickness 
average effective perme- 
ability in drainage area 
viscosity 
= shut-in reservoir pres- 
sure 
P, = flowing bottom-hole 
pressure 
P,, = pressure at any given 
radius from well bore 
p = instantaneous bottom- 
hole pressure 
n = average pressure draw- 
down on an annular 
ring 
/\P,, = weighted average pres- 
sure drawdown for en- 
tire drainage area 
P.I. = productivity index 
average porosity in 
drainage area 
f,, = matrix porosity 
total resistive effect im- 
peding the flow of fluid 
in the formation 
drainage radius 
drainage radius 
fraction of total net sat- 
urated thickness repre- 
sented by fracture vol- 
ume 
t = chronological time from 


p=o0 


I 


a200 
I 


ro 
I 


a 
i 
I 


bas © | 
=) 
| 


> 
ne) 
1 


—_- 
I 


r*) 
l 


< 
ee 











B-104 


Circuit Constants. A 


representation of the dis- 
= Pj 


tribution of permeability, 
porosity and pressure in 








b> 
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4. The mobility of the fluids that 
governs the rate at which the re- 
placement fluids can enter the 
sink for the purpose of restoring 
the pressure to the static value. 


To illustrate the dependence of time 
on these four generalized parameters, 
it is apparent that, other factors being 
equal, the build-up time for a high 
porosity (large volume) well will be 
longer than for a low porosity well, 
since there is more space to be filled at 
the given rate of fill-up. Another case is 
that, other factors equal, a low permea- 
bility reservoir will take longer to reach 
static pressure than would a more per- 
meable formation, since for a given 
space to be filled the required volume of 
equalizing fluid must traverse the sink 
more slowly in the tighter pay. 

In brief, there is but a limited num- 
ber of reasons why a given well dis- 
plays a long or a short build-up time. 
They all relate to the general flow char- 
acteristics of the rock and the fluid, the 
pressure difference causing flow, and 
the bulk volume to be filled. From the 


| the drainage area 


productivity index tests one obtains a 
convenient integration for the overall 
effect of these rock, fluid and pressure 
properties under steady state condi- 
tions. With build-up time being a meas- 
urable quantity after shut-in, the only 
remaining unknown is the fill-up vol- 
ume which is a function of drainage 
area, net thickness and porosity. An 
approximate solution of the problem is 
available through consideration of an 
electrical analogy. 


Electrical Analogy 

Fundamental work leading to the 
development of the Carter-type reser- 
voir analyzer has demonstrated that the 
current flowing in a resistance-capaci- 
tance network can be brought into pro- 
portionality with the flow of fluid in a 
permeable, porous medium. In such 
studies voltage is proportional to pres- 
sure, current is proportional to the rate 
of fluid flow, resistance is a function 
of the permeability of the medium and 
the viscosity of the fluid, and capaci- 
tance relates to formation porosity and 
the compressibility of the flowing fluid. 


FIG. 2. Pressure build-up at and away from the well bore 
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All elements can be chosen for the 
analyzer such that past performance 
of a given reservoir can be duplicated 
and future performance predicted. The 
significance of these electrical circuit 
elements is retained in the following 
treatment. — 

If a single well system be considered, 
the equivalent circuit for radial flow 
can be represented approximately by an 
electrical transmission line character- 
ized by distributed resistance and ca- 
pacitance as shown in Fig. 1. In this fig- 
ure P,, P,, etc. are pressures existing at 
various radii from the well bore. R,, 
R,, etc. reflect the average permeabil- 
ity-viscosity factors at these radii. B,, 
Bo, etc. have the significance of fill-up 
volume-compressibility relationships 
applicable in each of the annular rings. 
AP,, A Po, etc. are the average pres- 
sure drawdowns of the volumetric 
rings. 

Fig. 2 shows the generalized pressure 
distribution existing at, the points P,, 
P,, etc. under flowing conditions and at 
any time after shut-in. 

Because of the distributed nature of 
the circuit elements, the pressure build- 
up curve applicable to any point de- 
pends on the pressure behavior of all 
other points. For example, the pres- 
sure at P, at all times is lower than at 
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Ma FIG. 4. Determination of effective 
net thickness. The intersection of curves 
A and B represents the true value of ef- 
fective net thickness 
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J) tc. 3. Lumped Circuit Constants 
The concept of a well system con 
sidered as an equivalent condenser, 
B, charged through a series re 
sistor, R, from the source, Pp 


P, and is higher than at P,. If the stor 
age capacity of Bz is high (as by a local 
fracture system) pressure P, will re- 
main relatively low at a given time 
during the build-up and this effect is 
reflected to P,, P,, etc. which lag be- 
hind the response of Py». 

In this manner the pressure build-up 
observed in the well itself is the result 
of the permeabilities and storage capac- 
ities existing successfully all the way 
out to the outer boundary of the drain- 
age area. 

For practical purposes we are con- 
cerned with knowing the total effec- 
tive value of B rather than the varia- 
tions exemplified by B,, B,, etc. To 
achieve this end, it is essential to con- 
sider the applicable fraction of the total 
compressible volume in the drainage 
area which, when concentrated at the 
well, would reflect the same build-up 
time when replenished through the 
total resistance, R, extending from the 
well to the outer boundary as would 
the total compressible volume when 
normally distributed and replenished 
through fractional values of R. 

Except for highly irregular areal dis- 
tributions of permeability and porosity 
the fractional compressible volume, B, 
is related to the total compressible vol- 
ume through a constant of proportion- 


FIG. 5. Determination of Permeability 
(cut-off) from effective net thickness 
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ality dictated by the geometry of the 
flow system. 
In equation form we have: 


R=R,+R,+ . 


-R maf 
~~ «(f5) bec ed (1) 


B=d,B,+4d,B,+... 
+d, B,=bdAhfe 
( A\P ay) ..6¢ * €.6 @ (2) 


where a and b are constants for dimen- 
sional conformance, and d is the 
weighted average porosity distribution 
constant. 

Equation (1) results when one con- 
siders that the fluid flowing during pres- 












sure build-up moves a distance equal 
to the drainage radius, r,, through an 
average cross-sectional area given by 
(xr,h) in a medium described by the 


expression — . In the field terms R 


has the general significance of pounds 
drop in pressure per reservoir barrels 
of oil per day, or the reciprocal of pro- 
ductivity index corrected for reservoir 
barrels. 

Equation (2) is an expression defin- 
ing the fractional or equivalent fill-up 
volume. In accordance with the simpli- 
fied arrangement given in Fig. 3, bot- 
tom-hole pressure would demonstrate 
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Our oil and gas department can't tell you where to bring in a pro- 
ducing well, but it can give you information on market trends, fore- 
casts and activities in other oil producing areas. It can also assist you 
in financial matters. Next time, call on the Victoria Bank and Trust 
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a true exponential characteristic op 
build-up test. 


Exponential Equation 

Assume the well system of Fig, 3 
is ideally produced at its theoretical 
maximum rate where the bottom-hole 
pressure is zero, then is shut in at the 
sand face. The presssure would rise jn 
accordance with 


——f{ 
p = Pa l—e a) eo © © @ @ (3) 


At the instant when t = RB, then 
Pp = Pp (1 e*) = 0.632 P,. e (4) 








Accordingly, when the subsurface pres- 
sure is 63.2 per cent of the static value, 
then the time from p=0 to p= 
0.632P, is equal to the product of 
R and B. This is the one instant of di- 
rect, linear relationship between build- 
up time, permeability, and porosity. 

A well under normal flowing condi- 
tions is not producing at zero bottom- 
hole pressure but rather is equivalent 
to a partially charged condenser in the 
electrical analogy. The shut-in hours 
as recorded in the field relate only to 
the time elapsed after the final instant 
of flowing pressure, whatever value it 
may have been. 

The field data provides information 
leading only to the tail end of the equiv- 
alent exponential curve which theoreti- 
cally starts when p= 0 rather than 
when p = P.,. The initial values on the 
equivalent exponential curve never 
actually occur, and it is indeed for- 
tunate that they do not, since other 
physical effects would completely de- 
stroy the validity of the analogy. The 
alternative in their determination is to 
select two representative points on 
some consistent basis from the “straight 
line” portion of the build-up curve on 
semi-log plot and to allow them to de- 
fine the complete equivalent exponen- 
tial curve for the well, hence the hypo- 
thetical time when p = 0. 

In this manner actual time as re- 
corded in the field measurements can 
be corrected to indicate calculated time 
for the well pressure to rise from zero 
to 63.2 per cent of the static value. 

It is important to observe that the 
equivalent exponential is constructed 
from data obtained during that por- 
tion of the build-up period when well 
bore fill-up and other localized effects 
have subsided. The section of the curve 
considered useful for calculating av- 
erage permeability in the drainage area 
is, accordingly, appropriately applied 
in the determination of the equivalent 
exponential curve. 

Since the so-called straight-line sec- 
tion of the build-up curve is straight 
only for practical purposes rather than 
by theory, it would appear equally 
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justifiable to fit the data in this region 
to the exponential form. 


Correlation With Field Data 

Equations (1), (2), and (3), when 
taken together with Darcy’s law for 
single phase fluid flow, provide the 
basis for algebraic manipulations to 
eliminate the introduced factors, B and 
R, and to solve for porosity in terms of 
the other factors. Remaining terms are 
those commonly employed in reservoir 
studies with the exception of time, t, 
which is with respect to the time when 
p = O as previously described. 

In all cases porosity can be set equal 
to an expression, the number of terms 
in which is dictated by the extent and 
quality of the data available and by the 
number of simplifying assumptions 
that are justified. The writer has found 
the following assumptions to be useful 
under certain circumstances and con- 
ditions: 

1. Variations in the log of the ratio 
of radii are negligible. 

Average pressure in the drainage 
area is proportional to bottom- 
hole flowing pressure under 
steady state conditions and is in- 
versely proportional to the drain- 
age area. In effect, the product of 
drainage area and average draw- 
down is a constant for a given 
well producing at a given rate; 


tN 








consequently, the drainage area 
arbitrarily assigned to a given 
well is not at all critical with re- 
spect to porosity determination 
for the reason of the compensat- 
ing effect of average pressure 
drawdown. 

3. Radial flow applies in the drain- 
age area. 

4. The effect of the compressibility 
of the reservoir rock and of the 
interstitial water can be neglected 
over the range of drawdown 
pressures usually encountered. 

The writer has not undertaken a 

direct solution for porosity but rather 
has plotted various functions derived 
from the controlling relationships 
against oil-filled porosity for those cases 
where relatively complete and high 
quality basic data from several different 
oil fields in different provinces under 
favorable conditions were available. 

Correlations to date have substanti- 

ated the concept of the equivalent ex- 
ponential curve and the restricted use 
of simplifying assumptions. Based on 
experience to date the calculated prob- 
able deviation between oil-filled por- 
osity through use of correlations and 
oil-filled porosity obtained from core 
analysis when corrected for interstitial 
water saturation is on the order of 1.5 
percentage points of porosity. 

Only the completely non-conforming 





wells to be mentioned later were 
omitted from the error calculation 


Applications 

Interpretation of the pressure build 
up curve in the manner described has a 
number of practical applications, some 
of which are unique. 

1. Fractured formations. From the 
standpoint of the build-up curve, por 
osity is a measure of the bulk volume 
of the oil-filled pore space, the inter 
stitial water being treated as part of the 
rock system. For a given average pel 
meability, the bulk volume can be 
either uniformly distributed as is por 
osity in a homogeneous sand or it can 
be lumped into a relatively few, large 
spaces as in a fractured or vugulai 
formation. 

What is particularly significant is 
that the transient response of the build 
up curve will reflect only the movement 
of fluids into the interstices that are 
connected with the well drainage sys 
tem. No other pore volume is of any 
commercial interest. 

In a fractured pay with permeable 
matrix of given porosity, the propor 
tion of the total effective oil in place 
that exists in the fractures can be calcu 
lated from the average porosity from 
build-up data simply by weighting the 
matrix and fracture porosities by the 
respective thicknesses. 
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nylon valve seat. 


trained engineer. 





Gas Lift Problems 7 


. all operators have some gas lift prob- 
lems, but, it’s a sure bet Merla’s new Type “'C”’ 
gas lift flow valve goes a long way in eliminating 
most of your gas lift production problems. 


Just one of the outstanding features of this new Type 
“C"’ flow valve, is a nylon valve seat, assuring trou- 
ble-free, no leak operation. In hundreds of field 
tests, sand and trash has not cut the Type ‘‘C”’ 


For an evaluation of your gas lift problems and to 
find out how the new Merla Type ‘‘C”’ flow valve can 
help your operation, call your nearest Merla field 
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Engineering Service Co., Corpus Christi, Ph. 3-4489 — Odex Eng. & Eqpt. Co., Odessa, Ph. 7-3568 — Clit Mock Co., mouston, Ph, Olive 2641; Lake Charles, 
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Oil Well Survey Co., Calgary, Ph. 3-3446 — Petroleum Ind. Consultants, Caracas, Venezuela, Ph. 57.092. 
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Let 
fracture porosity = 1.00 


matrix porosity = f,, (given) 
average porosity = f (from 
build-up) 

fractional fracture 

thickness = 2 
fractional matrix 

thickness = 1.00 — x 
By equating weighted porosities. 

(f-f,,) 
‘“7eay lle 


The fraction of total effective oil in 
place that is contained within the frac- 
ture volume is given by the expression, 
(X/f), or 


JENSEN 





QUICK and EASY 
to SERVICE 


...in the field! 


Producers all over the world bear out 
our contention that JENSEN JACKS 
are the easiest and quickest to service. 
One field man can make practically 
every adjustment — from counterbal- 
ancing to changing gear reductions. 
JENSEN JACKS are available in 12 
sizes and 22 reduction combinations. 
Write for free catalog —or see your 
JENSEN Dealer. 





JENSEN BROS. MFG. CO., INC. 


Coffeyville, Kansas, U.S.A. 
Export Office: 50 Church St., New York City 
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(ffm) 
{(1.00 — f,,) 


The product of (x/f) and oil in place 
from build-up analysis is a figure of 
merit to compare similar wells. It is 
the extent of the fracture system rather 
than the gross barrels in place that re- 
lates to the most economic recovery of 
oil under these conditions. 

2. Lenticular traps. Knowledge of 
average porosity, which includes that 
which is away from the well bore, is of 
importance in areas where shale-outs 
or other facies changes occur rather 
abruptly. In these cases porosity deter- 
mined from the build-up curve may 
differ markedly from that by analysis 
of cores from the well itself because 
of a deviation in the porosity distribu- 
tion constant, d, from its normal value. 
In a permeability pinch-out type reser- 
voir an edge well demonstrating an 
average porosity from build-up analysis 
considerably less than the known field 
average porosity would discourage 
future field development in that direc- 
tion. Conversely, a higher than antici- 
pated porosity indication suggests the 
improvement of sand conditions away 
from the tested well. When used in this 
manner, the well pressure performance 
becomes a new exploratory tool. 

3. Interstitial water determination. 
One natural advantage in the develop- 
ment of build-up curve porosity rela- 
tionships on the basis of oil-filled 
porosity is that such values can be 
compared with total effective porosity 
obtained by independent methods in 
order to calculate interstitial water. 
For example, if it be determined from 
the build-up test that 15 per cent por- 
osity is effective and if log or other 
interpretations indicate 20 per cent 
total effective porosity, then the quo- 
tient 15/20 represents the well-known 
(1-connate water) factor. In this ex- 
ample 25 per cent water saturation is 
calculated. This method is essentially a 
different method and would therefore 
yield greatest accuracy in regions such 
as the Gulf Coast where high water 
saturations are frequently encountered 
and are often difficult to evaluate due 
to the thin or shaly character of the 
sand. 

4. Net thickness. In the development 
of porosity correlations, net thickness 
is one of the basic elements that can 
never be factored away. However, if 
all other elements, including porosity, 
are known by other means, there is 
nothing to prevent a solution for net 
thickness. A determination of this type 
could have utility when the tested well 
had penetrated but had not been drilled 
through the pay zone. 

5. Permeability cut-off. In certain 
oil fields such as the Rangely field, 
Colorado, where permeability is low 
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and pay thickness is high, there is the 
problem of establishing which permea- 
bility groups actually contribute to pro- 
duction at any given time. Solution of 
this problem is important for it gives 
recognition to the fact that some frac- 
tion of total in-place oil is not subject 
to economic recovery. In this sense, re- 
covery factor applies only to that por- 
tion of total oil saturation existing in 
the pore space characterized by a per- 
meability equal to or greater than some 
specified cut-off value. It is within the 
power of the build-up curve to dis- 
tinguish between active and inactive 
reservoir pore volume under given con- 
ditions of reservoir pressure and pres- 
sure drawdown. Fig. 4 and 5 suggest a 
procedure for establishing the effective 
cut-off permeability when detailed core 
analysis and interstitial water data are 
available. 

Curve A, Fig. 4, is plotted to show 
results of core analysis. The more feet 
that are considered to be net, the lower 
becomes the average porosity of those 
feet. Curve B is plotted from a sequence 
of net thickness assumptions as applied 
to the build-up correlation curve. A 
well of a given performance and net 
thickness can have only one value for 
average porosity. A well of identical 
observed performance but with a dif- 
ferent net thickness must have a dif- 
ferent average porosity. Curve B is the 
result of assuming numerous net thick- 
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ness values for the given performance 
data and plotting the porosity values 
that would exist under such conditions. 
The intersection of Curves A and B 
yields that one value of net thickness 
that satisfies both core analysis and 
pressure build-up relationships. Fig. 5 
is plotted conventionally from detailed 
core data to indicate the number of 
feet characterized by a permeability 
equal to or greater than various speci- 
fied values. When the number of feet, 
as determined from Fig. 4, is applied 
to Fig. 5, cut-off permeability can be 
read from the ordinate scale. 

6. Advance indication of water or 
gas breakthrough. In general, the type 
of reservoir drive is immaterial to the 
interpretation of porosity from build- 
up curves. The well system responds 
only to the fact that an external pres- 
sure does exist and questions not from 
whence it came—so long as radial flow 
is applicable. If one periodically studies 
the performance of a well located near 
an expanding gas cap or near active 
edge water where channeling begins to 
take place, the well’s observed pressure 
response no longer is the result of a 
radial compressive action on reservoir 
oil but rather is the result of highly 
compressible gas or negligibly compres- 
sible water encroaching linearly 
through a narrow sector. The proximity 
of this core to the well can completely 
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mask the true porosity influence on the 
shape of the build-up curve. The writer 
has had the opportunity to observe this 
action in only two cases in separate 
fields; however, the advantages of an 
advance warning of channeling in the 
proper control of large gas cap and 
water drive reservoirs, particularly 
under unit operations, are apparent. 


Discussion 

For the practical purpose of estab- 
lishing that porosity does correlate with 
the reservoir fluid and rock properties 
when taken together with the signifi- 
cant build-up time, the writer has 
studied only the case of single phase 











The Hercules “Type E” (for Economy) Casing 


or above the bubble point pressure at 
the time of measurement have been 
considered. While a slight free gas satu 
ration in the pore space does not appeal 
to have a marked effect, a correlation 
developed on the basis of negligible 
gas saturation yields spurious results 
when applied to a well relatively late 
in the normal depletion process. Be 
cause the compressibility of gas so 
greatly exceeds that of reservoir oil 
assumptions made with respect to 
saturation gradients away from the well 
bore become so poor that the prospects 
for valid porosity correlations unde: 
the simultaneous flow of oil and gas 
appear exceedingly dim. 





flow of oil. Only wells that were near 


On the other hand there is no appar 














Head was designed as an economical means of 
supporting and packing-off casing strings in wells of 
medium depth and pressure. It is made of electric cast steel 
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ent technical reason to prevent the 
development of quite excellent por- 
osity-pressure build-up correlations for 
the case of single phase gas flow. 

As in the interpretation of any other 
type of field or well data, the higher 
the quality of the data, the more sig- 
nificant will be the results. An under- 
standing of basic principles aids in the 
procurement of good data. This point 
can best be made by citing the specific 
problem of properly running the P. I. 
and build-up tests. 

Some operators have the well-com- 
pletion practice of perforating, immedi- 
ately thereafter running the potential 
and P. I. tests, then shutting the well 
in for the build-up measurements. This 
procedure is quick and convenient, but 
it many times ignores the theoretical 
requirement that dynamic equilibrium 
be reached in the drainage area prior to 
shut-in. Particularly in the less perme- 
able formations, if the flow rate is not 
held constant a sufficient length of time, 
the transient pressure distribution does 
not equal the steady state distribution 
with the result that the build-up curve 
configuration will not reflect actual 
reservoir characteristics. 

All mechanical systems exhibit in- 
ertia. The electrical equivalent of the 
well system shown in Fig. 1 and 3 does 
not. While electrical inductance con- 
ceivably could be added to the equiva- 


lent circuit to allow for inertia effects, 
it is rather pointless to complicate the 
analogy for the sole purpose of com- 
pensating for mal-practices in the 
taking of field measurements. 


Summary 

An oil well producing at or above 
the bubble point pressure can, upon 
shut-in, be treated mathematically as 
an electrical condenser receiving a 
charge through a series resistor from a 
direct voltage source. The object in 
making the analogy is to bring fluid 
mobility, pressure drawdown, and 
reservoir fill-up volume into a direct 
relationship with theoretically valid 
build-up time that can be readily calcu- 
lated from actual shut-in time. The 
direct use of actual shut-in time in in- 
terpretative studies has heretofore been 
neglected. Through the use of time as 
factor, oil-filled porosity can be set 
equivalent to various expressions, the 
simplicity of which is determined by 
the number of justifiable assumptions 
chosen for convenience or practicality. 
Well data from several different fields 
representing a wide range of porosity 
values have been applied to such rela- 
tionships to establish the practical im- 
portance and utility of the equivalent 
exponential curve concept. 

Porosity-pressure build-up correla- 
tions have a number of interesting 


usages beyond the more obvious bbl- 
per-acre determination for oil in place, 
Among these are: 

1. Estimating connected fracture 
volume. 

2. An exploratory tool indicative of 
sand conditions away from the 
well. 

3. Determining interstitial water 

saturation. 

Determining net pay thickness. 
Determining permeability cut- 
off. 

6. An advance indicator of gas or 
water channeling. 

While some sort of universal corre- 
lation for the determination of in-place 
oil from build-up curves would, at first 
thought, seem to be a desirable objec- 
tive, such a creation would be more 
deleterious than beneficial for the rea- 
son that judgment cannot be elimi- 
nated from interpretative work. No 
two workers will develop the same 
correlation from the same basic data, 
yet each when later applying his own 
curve to the same problem can arrive 
at the same answer. 
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We've borrowed the principle of the old rocking chair. 


economical of all liquid measuring devires. 


The WEIGH-O-MATIC METER has a two-compartment bucket arranged so that it may oscillate 
from one side to another, with one compartment always in an upward position receiving liquid 
that enters the meter. When the weight of accumulated liquid over-balances the weight of the 
empty compartment, the full compartment oscillates downward and dumps its load, while the 
other compartment moves upward and receives the liquid. Every ‘‘dump”’ represents an equal 
volume of liquid, and is recorded on a mechanical counter. The WEIGH-O-MATIC METER operates 
at atmospheric pressure. Liquid flows from the meter by gravity. 
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A Million Feet of Drilling 


since the war—is at Plungar, about 20 
miles from Eakring. The first test well 
struck oil at 2820 ft in October 1953 


































































































ture were drilled giving an overall spacing and since then seven more wells have 
Company enters its twentieth year of of one well to 2% acres in the Eak- been drilled in the area. Of the eight 
eof seeking and producing oil in Great Bri- ring field, and one well to 3 acres in three are producing wells. Drilling of! 
the tain. Since exploration started in that the Kelham and Duke’s Wood fields. a ninth well is proceeding and prep 
country in 1936, British Petroleum’s British Petroleum’s latest oil field— arations are being made to drill No 
ater prospecting subsidiary, D’Arcy Explo- the first important find in Great Britain 10 and 11. 
ration Company, has drilled more than 
5s. 1,000,000 ft and sunk 507 wells in va- —— 
cut- rious locations. . . 
At present British Petroleum has Stanolind Awards 16 Fellowships 
S Or about 230 producing wells in Great 
Britain. Last year these wells yielded FIFTEEN colleges and universities | ogy fellows for summer field work. 
rre- nearly 440,000 bbl of oil. The three have been awarded a total of 16 Stano- Selection of fellows will be made by 
lace main centers of production are in the lind Foundation fellowships for the each of the schools. Students interested 
first Midlands near Nottingham, the fields 1955-56 academic year. in applying should consult the perti 
djec- being Eakring, Duke's Wood and Kel- Stanolind Foundation, Inc., was nent departments in the appropriate 
nore ham Hil. These are the only — created and is supported by Stanolind schools. 
Tea- mercial producing fields in Great Oil and Gas Company. This is the nine- Fellowships granted by Stanolind are 
limi- Britain. _ teenth year Stanolind has sponsored the unrestricted, and fellows retain full 
No Britain’s first oil field was discovered fellowship program. right to results of their study and re 
same at Eakring in 1939 and while the dome ; ; search. Acceptance of a fellowship in 
data, was being drilled up, refraction sur- The 16 Stanolind fellowships are of- no way binds the fellow to subsequent 
own vey parties working south and east fered in eight fields of graduate study employment by Stanolind. 
rrive from Eakring established other domes ge: — pelpanagiagse ee a four During the academic period covered 
at Duke's Wood and Kelham Hills. 1" 8¢0logy; two in geophysics; and one the fellowships, Stanolind represen 
These domes were also found to con- each = ee mechanical —— tatives will be availabie to consult with 
tain commercially important quantities renee. peegrad — acini fellows periodically on both practical 
hn J. of oil. chemistry, and chemistry. and theoretical aspects of their studies 
mer- Well spacing was originally planned Each fellowship carries a stipend of Stanolind’s fellowship program was 
r the to 500 ft, but to get maximum pro- $1500 and pays tuition and fees. An started in 1937 with one fellowship to 
. duction during the war infilling wells additional $500 grant is allowed geol- The University of Texas. 
a 
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tes ient change of address. It will pre- 
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oil di d 
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on TO: The Petroleum Engineer | > describes new 
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aan new kind of Ideal anchoring-type diaphragm 
pressure transformer for Martin-Decker Weight 
FROM: Indicators. The rugged Sensater strokes like a 
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packing. It always sends accurate, no-lag, 
) hydraulic signals to the drilling-contro! instru- 
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Long Beach 7, Calif., Dept. E-2. 
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injected water gives evidence 


Reduction of surface tension of 


of improving oil recovery in 


waterflood operations 


SURFACTANT INFLUENCE 
ON FLOOD RECOVERY 


Charles P. Milner’ and Harry H. Power’ 


THE development of secondary re- 
covery methods has focused attention 
upon the possibility of exercising some 
degree of control over the interfacial 
forces within an oil and gas reservoir 
by the injection of extraneous water 
containing surface active chemicals. 
The relationship between interfacial 
forces and oil recovery by waterflood- 
ing has been discussed previously. Al- 
though there is general agreement that 
a decrease in surface tension of the in- 
jection water should result in an in- 
crease in oil recovery, there is no gen- 
eral agreement that a satisfactory in- 
crease in oil recovery will be obtained 
from water-wet porous media, espe- 
cially after the oil phase becomes dis- 
continuous. The relationship between 
the rate of water injection and oil re- 
covery has been discussed widely, but 
little information is available for the 
special cases where surface tension of 
the injected waters has been lowered 
by the addition of suitable surfactants. 

The purpose of this investigation 
was: (1) To determine the effect of sev- 
eral surface active chemicals which 
were added to injection water on oil re- 
covery from water-wet porous media: 
and (2) to determine the relationship 
between the rate of production and 
the oil recovery for each of the injec- 
tion-water-chemical combinations used 
in this work. 

The effect of surface tension on 
waterflood performance was deter- 
mined by conducting waterfloods under 





1Petroleum Engineer, Phillips Petroleum Com- 
pany, Alvin, Texas. 

2Professor of Petroleum Engineering, The 
University of Texas. 





reproducible conditions except for one 
variant—the surface tension of the in- 
jection water. The effect of production 
rate on oil recovery was investigated by 
conducting the series of experiments at 
two discharge rates, each of which was 
carefully controlled by 1/1000th of a 
cubic centimeter per minute. 


Apparatus and Materials 

Lucite tubes, nine feet long, with an 
internal diameter of two-inches and 
packed with unconsolidated Ottawa 
sand, served as the flow column for the 
experiments. 





solubilities in hydrocarbon and water 
and the relative order of adsorption on 
silica surfaces as determined in a sep- 
arate set of experiments. The surface 
tensions at 96 F of the various flood 
waters are listed in Table 2. 

A diagram of the flow system is 
shown in Fig. 1. The constant tempera- 
ture air-bath maintained a _ tempera- 
ture of 96 F and a mercury manostat 
pressure regulator maintained an in- 
jection pressure of 10 psia during each 
flood. The rate of production was con- 
trolled by a constant rate displacement 
pump which operated at a discharge 








“TABL = i. Properties of Ethomids. 


Solubility 





Molecular —— 





Trade name Chemical name Chemical formule weight Hydrocarbons Water 
Ethomid HT/60 N-substituted hydro- O CH2CH20)xH 2476 no yes 
genated tallow amide ne 
(reacted with 50 moles R-C-N 
of ethylene oxide) 
(CH2CH20)xH 
Ethomid HT/15 N-substituted hydro- O (CH2CH20)xH 496 slight sparingly to 150 PPM 
genated tallow amide 4 
(reacted with 5 moles R-C-N 
of ethylene oxide) ~~ 
(CH2CH20)xH 
Ethomid C/15 N-substituted XXXX O (CH2CH20)xH 660 no sparingly to 175 PPM 
fatty acid amid (re- M 
acted with 5 moles of R-C-N 
ethylene oxide) % 
(CH2CH20)xH 
A highly re refined oil with a viscosity TABLE 2. 
of 9.8 centipoises and a specific gravity — Saclien 
of 0.8153 at 96 F was used for the dis- — 
placed phase. An 0.25 normal solution Fluids used in the research work per cm 
of sodium chloride and distilled water, °° DEM Pthomid HT/60 in brine as 
with a viscosity of 1.007 centipoises 50 PPM Ethormid C/15 in brine . 
P P 14> Saar ee 32.0 
and a specific gravity of 1.005 at 96 F 50 PPM Ethomid HT/15 in brine : 
“ : : on Os lf: aa 37 
was used as the displacing phase, both 5 PPM Ethomid HT/60 and 25 PPM 
with and without the addition of chosen 9 thomid C/15 in brine (0.25 N NaCl) 41.0 
‘ P 4 0.25 N sodium chloride brine 72.9 
chemicals of given concentrations. RY ms 26.0 


Table 1 lists the surface-active chem- 
icals used in this work, their chemical 
names, formulae, molecular weights, 





* These a of a tension were ee at 96F 
with a Du Nomy Tensiometer. The surface tensions of the 
untreated brine and the various chemically treated brines 
were measured before their injection into the porous medium. 
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FIG. 1. Schematic diagram of flooding apparatus 


rate of 0.297 cubic centimeters and 
0.891 cubic centimeters per minute, 
respectively, for the two groups of 
flooding experiments. 


The electrical circuit used is shown 
in Fig. 2. Electrodes were spaced at 2- 


in. intervals along the Lucite tubes measured voltage drops between the 
and the circuit was so arranged that latter. The resistivity values were con- 
the voltage drop between any two elec- verted to brine saturations by means of 
trodes could be determined easily. The a calibration curve which was verified 
resistivity of the sandpacked column by resistivity and overall material! bal- 
and its contained fluids between any ance measurements on the flow column 
two electrodes was calculated from the of interest. 


TABL a Summary of waterfloods. 








Ethomid HT/60 and 








Ethomid HT/60 Ethomid HT/15 Ethomid C/15 Ethomid C/15 Untreated brine 
Surface-active chemica) ~ ——~ —— —- — 
oe a . Non-ionic Non-ionic Non-ionic Non-ionic (Check run) 
Molecular weight... . 2476 496 660 — 
Solubility—Hydrocarbons. ace None Slight None —_ 
=a Soluble Sparingly to 150 PPM Sparingly to 175 PPM _ 
Concentration—PPM............... 50 50 50 50 0.25% Norma 
Surface tension—Injection fluid dynes 
Skee, ee oo 47.0 37.0 32.0 41.0 72.9 
Discharge rate—cc/min............ 0.297 0.891 0.297 0.891 0.297 0.891 0.297 0.891 0.297 0.297 0.89 
Connate water—% pore volume.... 18.15 18.36 19.31 17.43 16.38 19.50 17.60 17.77 20.10 19.96 17.66 
Initial oil—%, pore volume : : 81.95 81.60 80.70 82.40 83 60 80.55 82.50 82.10 79.90 80.00 82.30 
Oil recovery 
Per cent pore volume. . . 57.73 35.60 51.70 38.40 53.70 35.60 46.40 34.60 49.00 48.10 34.15 
Per cent initial oil... ... 70.50 43.60 64.10 46.50 64.25 44.22 56.30 42.10 61.30 60.10 41.5 
Residual oil 
Per cent pore volume. ... : : 24.20 46.10 29.10 44.20 30.00 44.95 36.00 47.70 30.90 32.05 48.15 
Per cent initial oil................. 29.55 56.40 36.05 53.50 35.80 55.80 43.70 58.10 38.65 40.00 58 . 4 
Water-oil ratio-ce/ce 
10 hr elapsed time............... . 0.0322 1.503 0.0050 1.220 0.0062 1.042 0.0625 1.360 0.0125 0.0141 1.330 
20 hr elapsed time. . ; sarah 0.6050 1.980 0.3660 2.240 0.1265 2.790 0.7530 3.860 0.2680 0.4640 3.54 
30 hr elapsed time... . : .... 0.6010 - 0.4780 ° 0.4130 = 0.7700 . 0.2710 0.5810 
40 hr elapsed time... . 0.6230 1.0820 1.2500 0.8350 1.2000 1.2200 
50 hr elapsed time. eee 1.2660 2.2600 1.4160 2.7500 3.0000 
60 hr elapsed time 0.8950 3.0500 3.4100 3.2700 4.6500 3.7000 
Discharge rate—0.297 cc per minute 
ae —— eae Se — aan oe Average 
Cumulative oil production ce ee/hr ce ee/hr ce ec/hr ce ce/hr ce ce per hr 
10 hr elapsed time. . 149.0 14.9 161.0 16.1 161.0 16.1 136.0 13.6 153.0 163.0 15.8 
20 kr elapsed time ‘ 259.0 12.9 285.0 14.3 312.7 15.7 235.2 11.8 290.9 285.7 14 
30 hr elapsed time ra 368.6 12.3 400.0 13.3 429.5 14.3 331.8 i1.1 427.1 396.4 13.7 
40 hr elapsed time 470.2 11.8 483 .2 12.1 507.0 12.8 423.3 10.6 500.3 475.3 12.1 
50 hr elapsed time... . ee 560.8 11.3 560.8 11.2 561.0 112 495.6 9.9 539.7 519.4 10.¢ 
60 hr etapsed time... .. : 653.0 10.9 604.5 10.1 601.4 10.0 537.3 9.0 575.9 562.7 9.5 








* Because of high water oil ratios, experiment discontinued after 20 hours. 
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Procedure 

The following procedure was em- 
ployed for each of the waterfloods 
chosen in these experiments: 

(1) A Lucite tube as described was 
packed with Ottawa sand in accord- 
ance with a predetermined procedure 
and placed in the flooding apparatus; 


FIG. 2. Schematic diagram of electrical circuit 


(2) The vertical sand-packed tube 
was saturated with 0.25 normal brine 
by flooding upwards; 

(3) The brine-saturated column was 
then flooded downwards with oil until 
the flow of the latter was water-free; 

(4) The saturation distribution of 
the brine was determined by the electri- 


FIG. 3 


OIL SATURATION, % OF PORE VOLUME 


DISTANCE FROM FLOOD WATER INLET, INCHES 
FLOOD WATER: 50 PPM ETHOMID HT/I5 IN BRINE 


DISCHARGE RATE: 0.297 CC/MIN. 


B-118 


cal resistivity method as described; 

(5) The sand-packed column was 
then flooded at a constant production 
rate with one of the waters of interest 
until two pore volumes were injected. 
The entire saturation distribution from 
top to bottom of the column was de- 
termined electrically at periodic inter- 
vals during each individual flood. 


Experimental Results 

Fig. 3 shows the oil saturation dis- 
tributions at 10-hour intervals during 
one of the waterfloods conducted at a 
constant production rate of. 0.297 cu 
cm per minute. 

Table 3 summarizes the individual 
waterfloods according to type and con- 
centration of surfactant used and shows 
by comparison the effect of increased 
production rate on residual oil satura- 
tion and, inversely, the effect of rate 
on recovery. Table 3 also summarizes 
the effect of chemical production rate 
and time on water-oil ratio; also the 
effect of chemical production rate and 
time on cumulative oil production. 


Summary 

The data of Table 3, with the excep- 
tion of the flood using combined chem- 
cals, indicate that the residual oil sat- 
urations as per cents of pore volume 
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] and initial oil in place resulting trom Hence, the amount of adsorption of surfactants dissolved in the floodwaters 
surfactant treated injection waters were HT/60 on the sand surfaces was, com- are indicated by the present work. A 
lower than the residual saturations re- paratively, of a low order. more thorough investigation of the ad- 
sulting from non-chemically treated 3. Auxiliary experiments employ- sorption-desorption dynamic process 
brines. Conversely, the oil recoveries in ing a sand column and surface tension may lend more encouragement in the 
per cent of pore volume and initial oil measurements of the chemically treated use of surface active chemicals in the 
in place were higher for the chemically injection brine showed chemical losses economical recovery of disconnected 
treated floods than for the non-chem- in milligrams per square centimeter of oil droplets from water-wet porous 
ically treated floods, with the exception sand surface per second for Ethomid media. 
of the experiment using two chemicals HT/60 to be about one-third the value 
in combination. obtained for some of the surfactants Acknowledgment 
Of the three successful chemically exhibiting the greatest amount of ad- The authors acknowledge with 
treated floods, the ones in which Etho- sorption on the sand surfaces. thanks the financial assistance of the 
mid HT/60 was employed were the 4. In the preliminary adsorption Orchem Corporation, Austin, Texas 
most favorable with respect to residual tests performed independently by Ken- through its fellowship which made this 
oil saturation, oil recoveries, water-oil nedy and Guerrero, the sand adsorbed investigation possible. Acknowledg 
ratios, cumulative production and sus- the chemical in the water with oil ab- ment is also made of the receipt of val- 
tained oil production rates. The reasons sent from the system in various pro- uable guidance and criticism from D) 
for the superior performance of floods portions, but it was observed that some Paul D. Torrey and Dr. Henry J. Pru 
containing this surfactant may be of the chemicals were adsorbed in a sick of the Orchem Corporation and 
ascribed to one or more of the follow- lesser degree at increased temperatures from R. A. Morse of Stanolind Oil and 
ing factors: and pressures when an oil phase in Gas Company, Tulsa, Oklahoma. Ap- 
1. Ethomid HT/60 is comparatively addition to the water phase was present. preciation is extended to W. E. Fickets 
soluble in water; In spite of the superior performance of who completed the drawings for the 
2. Auxiliary experiments with HT/60 at pressures up to 1000 psi and paper. 
washed sand, non-washed sand and no temperatures up to 146 F, its use was This paper is a condensation of a 
sand show that surface-tension readings considered to be prohibitive in view of thesis prepared by the senior author 
varied little for the chemically treated its cost as compared to the value of the for the master of science degree at The 
brine after an elapsed time of two possible increase in oil recovery. Unversity of Texas. Detailed informa- 
weeks. Tests on other surfactants, how- Additional investigations of the tion with respect to apparatus, pro- 
ever, after two weeks of elapsed time changes throughout the flow system in cedure, data, conclusions, and _ bibli 
showed that the surface tensions were surface and interfacial tensions and ography may be found in this thesis 
much higher, some even approaching contact angles; and the concentrations, which is a permanent record in the 
. those of non-chemically treated brine. adsorption, desorption and activities of University of Texas library. * * * 
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= wie: hw A terial—Adomite—which can be mixed in crude 
: / ji or an, ~~ oil to lower the fluid loss so that the oil can be 
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operating economies in addition to many com- 
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Wild wells are the dilemma of all operators. 
These extremely costly accidents still happen, 
usually resulting in the total loss of a drilling 
rig, well bore, and valuable reservoir pressures. 
A typical case is presented above and at right 
which illustrates the accepted procedure for 
capping a wild well. 
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. With most of the wreckage Cc 
away, a water-cooled container 
plosive is spotted near the burning 
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_ SUCCESS 
\ STORY 


A 


The thousands of wells drilled each year 


that don’t blow out seldom make the 


Cellar view on a Foster Drilling Company rig at Lake Arthur, 
headlines. Two wells (right), drilled Lovisiana. Cameron’s I. E. Moses and Foster’s Toolpusher, Jack 
Beckham, pictured with the “SS” Preventer which closed against 
6400 Ibs. well pressure at the time well was attempting to blow 


° : out. “A mighty fine little preventer,” Mr. Beckham stated. 
recently in the Gulf Coast area are 


typical. Both wells attempted to blow 
out but were quickly and easily shut in 
with the aid of Cameron’s Type ‘’SS”’ 


Pressure-Operated Blowout Preventers. 


IRON WORKS, INC. S. N. “Scotty” Lamberth of Cameron, and Penrod Drilling Company’s 
satisfied Toolpusher, Malvin Hennigan, with a Cameron “SS” 

P.O. Box 1212 - Houston, Texas Preventer in background. Under extreme pressure and difficult 

lem Export Office: 7912 Empire State Bidg.. New York City sanding conditions, the “SS” Preventer closed satisfactorily. 


“7 


The Cameron “SS” Preventer 
at left was designed espe 
cially for drilling rigs having 
a low substructure. In add 
tion to its numerous prov 
mechanical features wh 
make all Cameron Drilling 
Control Units distinctive 
low over-all height and com 
pactness make the ss 
particularly desirable where 
cellar space is limited. 


cage OR.’ o remote vantage point the explo- With the fire out, the well continues to 
tainer is set off, snuffing out the blaze. blow gas and oil until workmen install 
burning a Cameron Capping Manifold. 









EXPLORATION ACTIVITIES 





















OREGON 

* Oroco Oil and Gas Company and 
J. R. Simplot Company reported a gas 
blowout on their No. | Bolles well in 
Malheur County, Oregon, near the 
Idaho border. The well, drilled to a 
depth of 1540 ft, blew out 600 ft of 
high gas-cut mud before being brought 
under control. The wildcat is being 
drilled along the route of the proposed 
Pacific Northwest pipe line, and has at- 
tracted considerable attention. The well 
is about 25 miles northeast of a 7500 ft 
failure recently drilled by El Paso Nat- 
ural Gas Company. It is 2 miles north 
of Oroco’s 1 Carpenter, which is across 
the state line in Payette County, Idaho. 
The Idaho test was temporarily shut-in 
after finding gas shows at 1442 and 
1750 ft. It was drilled to a total depth 
of 2775 ft. 


* Standard Oil Company of Califor- 
nia has announced its intention to 
drill the first modern test for oil in 
Northwestern Oregon. Site of the ex- 
ploratory well, Hoagland Unit No. 1, 
is about 10 miles southwest of Astoria, 
and about 70 miles northwest of Port- 
land. Standard’s Exploration Office 
said that the drilling of this wildcat well 
follows several years of geological sur- 






vey in the area. It is part of the com- 
pany’s $200,000,000 program of ex- 
ploration and development for oil and 
gas fields being carried out this year in 
many parts of the world, including the 
Pacific Northwest. 


COLORADO 

Great Basins Petroleum Company 
and SoRelle and SoRelle have reported 
that initial production tests on its 
discovery well in Weld County, Colo- 
rado, indicated an open-flow rate of 
12,500,000 cu ft of gas daily from the 
J sand topped at 6680 ft. 


NEVADA 

* Shell has completed Nevada’s sec- 
ond producing oil well, Eagle Springs 
Unit 35-35, for an initial rate of 540 
bbl daily of 28.9 gravity oil. It is lo- 
cated 1700 ft southwesterly from the 
discovery in the Railroad Valley area 
of Nye County. The confirmation well 
was drilled to 7500 ft, then plugged 
back to 6720 ft where it is producing 
from a gross interval between 6595- 
6720 ft. The discovery well is currently 
producing 200 bbl daily and has pro- 
duced a total of 46,000 bbl since the 
date of its completion, June 12, 1954. 








SUMMARY OF DRILLING ACTIVITY FOR MARCH 
(As Compiled By Rinehart Oil News Staff) 














New Wildcat Field Junked Temp. Abandoned Current 
States locations completions completions &abnd. abandoned locations active wells 
We Field Oil Gas Dry Oil Gas Dry We Field We Field We Field We Field 
Alabama 6 1 0 0 3 0 0 0 0 0 0 0 0 0 7 1 
Arizona , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Arkansas. . 14 60 1 0 12 23 0 13 0 0 0 8 0 2 9 30 
Canada 
(Williston B.). 13 52 4 0 19 48 0 6 0 0 1 0 0 3 11 22 
Colorado...... 90 68 4 3 58 27 5 26 0 0 0 0 1 1 52 52 
Florida 3 0 0 0 3 0 0 0 oO 0 0 0 0 0 3 0 
Georgia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Idaho : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Kansas 96 360 10 5 82 222 31 89 0 0 0 0 1 3 78 388 
Louisiana. 54 304 2 4 30 207 42 53 0 2 0 0 0 5 67 211 
North : 15 183 1 0 12 138 10 21 0 1 0 0 0 3 7 60 
South 29 8104 1 2 14 61 24 30 0 1 0 0 0 1 45 182 
Offshore 10 17 0 2 4 8 8 2 0 0 0 0 0 1 15 29 
Mississippi. . 15 25 0 0 14 17 2 10 1 0 0 0 0 0 13 28 
Montana 7 7 0 0 6 9 0. 5 0 1 0 0 2 2 18 23 
East 4. 4 0 0 0 6 0 0 0 1 0 0 0 0 7 12 
West. 3 3 0 0 6 3 0 5 0 0 0 0 2 2 11 11 
North Dakota. 4 8 0 0 3 18 0 1 0 0 0 l 0 0 6 19 
Nebraska 28 39 6 0 19 20 0 17 0 0 0 0 1 2 15 40 
Nevada 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
New Mexico 20 =186 5 1 9 82 32 5 0 1 1 1 0 0 41 167 
Eastern 14 128 5 0 6 82 1 5 0 1 1 1 0 0 31 122 
San Juan 6 58 0 1 3 0 31 0 0 0 0 0 0 0 10 45 
Oklahoma uw. 10 6 53 476 17. +174 0 0 0 5 6 28 60 524 
South Dakota 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
Texas 591 1557 45 21 349 958 86 6218 3 7 14 11 6 50 428 897 
East 35 44 1 3 39 20 8 18 0 0 0 0 3 x 21 65 
Gulf Coast. 38 144 3 7 29 72 10 30 1 2 0 0 0 3 32 97 
North Texas 127 278 8 1 34 «111 2 43 0 0 2 0 3 5 64 85 
Panhandle 13 79 0 0 5 73 10 2 0 0 0 0 0 1 23 28* 
South Texas 139 364 3 8 111 189 49 56 0 0 10 10 0 4 60 103 
Border Co 40 94 1 0 22 62 0 5 0 0 0 0 0 1 32 70 
West Central.. 110 136 17 1 58 89 2 42 0 0 0 0 0 0 54 39 
West Texas 89 418 12 1 51 342 5 22 1 5 2 1 0 28 142 410 
Utah. 6 2 1 1 4 0 1 0 1 0 0 0 0 0 16 5 
Wyoming. 16 38 4 1 10 26 3 6 0 0 0 0 2 11 34 66 
Totals: Jan 766 2636 108 31 673 1618 197 79 4 2 14 14 26 85 878 2316 
Feb 798 2931 93 30 630 1745 144 548 4 7 17 22 34 126 877 2402 
Mar 1040 3535 91 41 674 2133 219 623 4 11 16 26 19 107 863 2534 
1955 Total. 2604 9102 292 102 1977 5496 560 1650 12 20 47 62 79 318 — 









* Figure incomplete. 
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CALIFORNIA 
* Highland Oil Company is moving in 
to drill a test three-quarters of a mile 
west of Firebaugh in Fresno County, 
The test, Biancuchi No. 1, will be on 
the northeast quarter of Sec. 31, 12-14 
and is scheduled to go to a depth of 
5600 ft. 


*% George J. Greer has completed 
Chimeneas-Arnold No. 28-24, a wild- 
cat several miles northwest of the Tay- 
lor Canyon field in Cuyama Valley. 
Production is about 86 bbl daily cutting 
50 per cent water. Greer is preparing 
to drill an offset, Greer-Trico-Burleigh 
No. 75-23, to further evaluate the area. 


% The Navy has opened a new ex- 
ploratory campaign in Naval Petro- 
leum Reserve No. 1 at Elk Hills in 
Kern County. The new wildcat is lo- 
cated about four and one-half miles 
east of the nearest of two Carneros 
zone wells already completed on the 
reserve, and about one mile northwest 
of two Stevens sand producers which 
penetrated the Carneros but did not 
test it. Standard Oil Compuany of Cali- 
fornia is the operator. 


% Reserve Oil and Gas Company has 
completed its first JV sand well in the 
Tejon Ranch field. The well, Reserve- 
E. W. Pauley No. 53-33 came in flow- 
ing at the rate of 598 bbl daily of high 
gravity, clean oil. Reserve is now go- 
ing ahead with an active development 
campaign for the JV sand of Jewett 
age which was opened to production 
last December by Drilling and Produc- 
tion Company’s JV No. 33-33. 


* Drilling and Production Company 
has moved in to drill a northwesterly 
offset to Reserve’s new well, JV No. 
42-33, which will also be a northeast- 
erly offset to their own discovery well. 


* Richfield Oil Corporation is drilling 
below 8500 ft in its wildcat on Santa 
Cruz Island. Although no commercial 
showings have been reported, Richfield 
has staked location for a second test. 


* Pacific Western Oil Corporation has 
made a new gas pool discovery in the 
Belgian anticline area of Kern County 
with the completion of Anderson 63-A 
for 5,500,000 cu ft of gas daily through 
a 24-64-in. bean. The hole was drilled 
to a total depth of 6813 ft and is pro- 
ducing from the 3A sand in the Third 
Point of Rocks zone from an interval 
between 6255-6195 ft. 
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Exploration 





WYOMING 

* Westates Petroleum Corporation an- 
nounced tne compietion Of its Skelton 
B2-7 well, at Hamilton Dome, Wyo- 
ming, as a Curus sand producer at the 
rate ot 180 bbi dally of 2U gravity clean 
oil. 


* Husky Oil Company has completed 
its NO. 1 Webb in Gaines County as a 
producer in the Devonian. The wildcat 
was dried jointly by Anderson-rrich- 
ard Oi Company, U. S. Smeiting Com- 
pany, and musky Oil Company. On 
stale potential tests the No. 1 Webb 
produced a total of 6V/.51 bbl of 36.5 
deg oll On natural flow in 24 hours 
tnrouga a 30/64-1n. cnoke. Pay forma- 
tion was topped at 13,U24 ft. ine weil 
was dried Lo a total depth of 13,133 ft 
and al tnat point was still in oil satur- 
ated Vevonian and no water had been 
encountered. A toval of 15,129 tt of 
5¥2-In. Casing was run and cemented. 
The casing was perforated from 13,028 
ft to 15,veo tt and trom 13,112 tt to 
13,128 ft. 


TEXAS 


* A new pay for the Payton field of 
Ward County was repormed by Cities 
Service in tne dual completion of its 
brandenourg “B” No. | tor a calculated 
open flow of 62,000,000 cu ft of gas 
daily trom the new Elienburger pay and 
12,5vU,UUU cu ft trom the Vevonian. 
Ine new Ellenburger production is 
from open hole between 10,086 and 
10,215 tt. Almost 46 bbi of 64 deg con- 
densate is being produced witn each 
million cubic teet ot gas. Nearest Ellen- 
burger production is in the Santa Rosa 
fied, three miles from the Payton field 
bilenburger discovery, and is 27 miles 
north of Fort Stockton. Production 
from the Devonian formation is from 
perforations between 6662-6712 ft, 
6744-6794 and 6825-6870 ft. Approxi- 
mately 60 bbl of 43 deg condensate is 
being produced with each million cubic 
feet of gas from the Devonian. 


MISSISSIPPI 


* Twenty-one of the 25 wildcats and 
semi-wildcats underway in the state are 
drilling below 10,000 ft. The S. W. 
Richardson No. 1 Walker, in the Gwin- 
ville area of Jefferson Davis County 
was last reported fishing at 18,268 ft. 


* Sun Oil’s No. 1 Southern Package 
Company was drilling on junk lost in 
hole at 14,268 ft. Total depth of the 
well, in Copiah County, was 15,207 ft. 
* Several of the wells were last re- 
ported coring. Among them are Skelly’s 
No. 1 Gambrekem, Jones County, at 
a depth of 12,025 ft; Union Producing 
Company’s No. 1 Knight at 12,223 ft, 
and No. 1-D Ruffin at 12,200 ft, both 
in Jasper County. 

























































































































This is the man who makes the fabulous Southwestern petro- 
leum industry tick! Whether he’s doing a rough and rugged 
job in the field..or whether he has come up through the 
ranks to the presidency of his company ..he’s a sort of 
composite spirit of the men who drill for and produce oil 
and gas. 


Joe Roughneck is the No. 1 boy in the great Mid-Continent 
region where 75 per cent of the nation’s crude oil is pro- 
duced. To help him do a better job, Lone Star’s completely 
integrated steel mill was built right in the middle of Joe’s 
workshop, and today, Lone Star is turning out API casing, 
tubing and line pipe for his special convenience in getting 
the job done! 


Neighbor, wherever you are. . specify 
Lone Star and we both get a good deal! 
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EXECUTIVE-SALES OFFICES 
W. Mockingbird Lane at Roper e P. O. Box 8087 e@ Dallas, Texas 
DISTRICT SALES OFFICES 


San Antonio, Texas 
Shreveport, La. 


Houston, Texas Midland, Texas 
Tulsa, Oklahoma | Wichita Falls, Texas 
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*% Offshore drilling this month has 
been most active, with several new drill- 
ing barges commissioned. 


*% Ocean Drilling and Exploration 
Company, operating out of New Or- 
leans, Louisiana, has put into service 
the “John Hayward,” a barge designed 
for 30 ft waters, under contract for 
Shell. 


* The Offshore Company, Baton 
Rouge, has commissioned a new 6100- 
ton-barge, appropriately named “Off- 
shore Company No. 2.” The barge has 
been put to work drilling a well for 
Humble near Grand Isle. 


*% The CATC group (Conoco, Atlan- 
tic, Tide Water Associated, and Cities 
Service) has constructed a new $1,- 
500,000 drilling platform in the deep- 
est water yet—97 ft, on Grand Isle 
Block 47. The unit has a helicopter 
deck, as well as air conditioned quar- 
ters for 30 men. Nine wells can be 
drilled from the one location without 
moving the platform. 


* American Tidelands, Inc., recently 
launched a submersible drilling barge 
for use in Louisiana waters. The newly 
organized company is headed by Pres- 
ident T. L. Jordan, independent oil 
operator and large boat and barge op- 
erator on the Mississippi, and Vice 
President Spencer Rowan, former as- 
sistant drilling and production super- 
intendent for The Texas Company in 
the Gulf area. 


* Offshore drilling in California re- 
ceived a shot in the arm recently with 
a court ruling permitting drilling from 
artificial islands. New rulings will have 
to be put into writing, however, before 
permission is granted to drill from off- 
shore platforms or drilling barges. 


* Stormy seas were also playing havoc 
with the drilling barges. In one instance, 
a barge being moved into Texas coastal 
waters was damaged and several crew- 
men hurt. 


*% Weather also gave drillers in the 
Texas, Oklahoma, and New Mexico 
areas some hard times, to an extent that 
general activity was literally stifled. In 


B-126 


the Permian Basin, sand storms that 
have swept the Southwest halted opera- 
tions for several days. 


* High winds toppled derricks near 
Abilene, Wichita Falls, and Sherman, 
Texas. One man was killed, and seven 
rigs were down in the Sherman-Deni- 
son area. 


% Inthe Sholem Alechem field of Ok- 
lahoma, lightning struck a couple of 
oil-filled tanks belonging to Earl Rader 
in another weather freak. Rader is a 
contractor operating out of Ardmore. 


* All the news isn’t bad this month. 
Word has come from reputable author- 
ities in Canada that the footage price 
of drilling in many areas would soon 
increase to “economic” levels. Con- 
tract drilling in Canada has come of 
age and is stabilizing itself, operators 
report. 


% Opinion expressed by several gil 
companies would suggest lower prices, 
as drilling time is shortened and dril]- 
ing contractors seem to have mastered 
costly lost circulation and fishing trou- 
bles. Others admit that never before 
have producers been delivered cleaner, 
more accurately drilled holes, in as 
short a time, and for as low a price, 
as is the case today. 


*% Oil emulsion muds have gone far in 
providing clean hole, just as jet drilling 
and air and gas drilling have chopped 
the drilling time tremendously. The 
time expended by producers in clean- 
ing up a hole after the large rig is 
moved away—and that time consumed 
by a company representative on loca- 
tion as drilling progresses—is no small 
item in anyone’s expense book. 


*% These oil companies may expect 
well contracts completed even sooner 
as a result of air drilling tests conducted 
and made public late in April through 
the joint efforts of Reed Drilling Com- 
pany, Inc., Keener Oil Company, and 
Clarence L. Boyd, Inc., all of Tulsa, 
Oklahoma. Experiment conducted in 
drilling a well near that city showed 
that a well could be successfully com- 
pleted—from drilling the rathole to 
diamond coring the sand—in a mini- 
mum amount of time at increased sav- 
ings. Statistics on this well will be pre- 
sented soon. 


Hundreds of well-wishers gathered recently at Orange, Texas to participate in the 
christening of ‘‘The Offshore Company No. 2,"’ one of several recent deep-water rigs 
to be put into service. Complete even to the helicopter landing port, the new four 
million dollar rig boasts the most modern facilities and drilling equipment. Unit was 
built for Offshore by Consolidated Western Steel division of U. $. Steel Corporation. 
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yourself by your bootstraps,” it is in viola 

in tion of the basic laws of science. Therefore. 
ng when we first told oil men how much weight 

"e : ’ \F a> — uction could | be expected from a Rod 
» gg | IOS pies! Sig nt Ce Compensator, they were skeptical 
is Bs oe J gex-and started calling the Compensator 
. os : st am “Operation Bootstrap.” That was when 
all : w-. Bootstrap Joe” came into being and we 
= ** like to think of him as symbolic of the 

ct fa “ ti es bb. 4 | mighty upward thrust delivered midway 
er . 2 ale down the rod string by the application of 
ted ce the hydrostatic pressure on the Compen- 

Ms | sator plunger. 

7 ‘Bootstrap Joe’ But now the story has changed. Operators 

in ~ ) have witnessed installation after installa 
ved 2. tion where the dead weight of the sucker 
m- rod string has been reduced by 33%. Now they are telling us it 
bs | isn't “Operation Bootstrap” at all — that a Compensator is actually 
av- y wil a a two stage counterbalance with part of the rod load balanced 
Dre- ai°. @ out half way down the well. Others tell us we have placed an 
: upside down pump in the middle of the rod string, and the lower 

pump only moves the fluid to the Compensator on the upstroke 

while the Compensator boosts it to the surface on the downstroke 

We still like to believe in “Bootstrap Joe,” but we don’t argue 
We do know that an Oilmaster Rod Weight Compensator permits 
[ ta en more oil to be produced from greater depths than any other known 
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1955 FLUID PACKED PUMP COMPANY, P. O. Box 64 « Los Nietos, California 


om Office and Plant, Los Nietos, Calif.+ Dist. by the National Supply Co., phan Pa. Export: The emeetewpty Che inc, 
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Rotary Rigs Operating in Oil Fields of United States and Canada* 


Mar. 21 Mar. 28 Apr. 4 Apr. 11 














































Pacific Coast 158 160 157 154 
Oklahoma 316 281 342 323 
Kansas 187 191 186 191 
Rocky Mountains 196 212 213 213 
Canada 196 201 157 148 
Ark-La-Tex 177 169 17] 173 
West Texas and New Mexico 524 506 510 511 
Gulf Coast 581 563 566 581 
Illinois 127 109 103 131 
North Texas 336 340 346 361 
Total 2798 2732 2751 2786 
*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company 





RUGGED— 


4000 Ib. W. P. 


COMPACT— 


91/4” x 1121/2” 
Weight: 25 Ibs. 


ECONOMICAL— 


$105.00 Complete 





e Screwed ends: angle or thru body 
e Reversible: pressure opening or pressure closing 
e Patented Teflon packing: no adjustment 
e Inner valve characterized for throttling service—gas or liquid 


e Standard trim is carbide plug and hardened 
chrome alloy seat; sizes: Ye” - V6” - Vs” - %” = V2” 


Manufactured | M Y Oklahoma City 
By U.S.A. 
inc. 


SOUTH AMERICA—A-Z Export S. A., Moracaibo—Puerto la Cruz—Bellaire, Texas 
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NEW MEX.—Hobbs: Control Equipment, Inc. CALIF.—Los Angeles: Fred P. Koenig Co. 
TEX.—Abilene: Control Equipment, Inc. CALIF.—San Francisco: Fred P. Koenig Co. 
TEX.—Beaumont: Clif Mock Co. COLO.—Denver: L. A. Christopher Co. 

TEX.—Corpus Christi: Engineering Service Co. LA.—Lafayette: Clif Mock Co. 

TEX.—Houston: Clif Mock Co. LA.—Lake Charles: Clif Mock Co. 

TEX.—Odessa: Control Equipment, Inc. LA.—New Iberia: Clif Mock Co. 

TEX.—San Angelo: Control Equipment, Inc. LA.—Shreveport: Merla Tool Corp. 
OKLA.—Oklahoma City: Kimray, Inc. NEW MEX.—Farmington: Oil & Gas Equipment Corp. 


% About the time we think we have 
the rotary drilling business down pat, 
Gustav Egloff, one of oil’s foremost 
chemists, tells us we will be melting 
down tomorrow’s wells with atomic 
energy. Not only did the man say that 
wells would be completed more quickly 
and at very little cost, but that a high- 
way tunnel through the Continental Di- 
vide could be bored in a matter of 
weeks by these same methods. 


*% There are a few people in this world, 
though, that aren’t as familiar with 
twentieth-century oil field words and 
ways. This is a lesson that must be re- 
learned every time a rank wildcat is 
drilled in some really new area. When 
the E. L. Oliver Drilling Company of 
Oklahoma City, brought the first rig to 
the island of Jamacia recently, the local 
newspaper carried the story under the 
banner headline “DRILLING FOR 
OIL BEGINS.” Oliver is under con- 
tract to Base Metals, Ltd., who has ex- 
clusive rights on the island. Several 
other American companies are doing 
some horse-trading for offshore leases. 


* A fairly new area for oil men, Para- 
dox Basin in southeastern Utah, has 
captured attention in the Rockies. Last 
year was spent buying up leases by in- 
dividuals and small independents; now 
the drilling companies are moving in 
in large numbers. Active last month in 
Grand County were companies oper- 
ating for MacMillan, International, 
Kimball, Delhi, Modco, Carter, Canab, 
and Toles. 


* Colorado Oil and Gas Corporation 
will be doing a lot of drilling in the 
Rockies this year, company officials 
say. A good portion of its 100-well 
drilling program will be in this area. 
Colorado also will sink several on hold- 
ings in the Mid-Continent, Canada, and 
Gulf Coast. 


* Sunray has been keeping several 
drilling contractors busy, with 32 active 
field operations going on in May. One 
of the nicest wells brought in by that 
company was the Father - Flanagan 
Boys Home No. 2 well in Stafford 
County, Kansas. A potential of 1056 
bbl per day was registered from a pro- 
duction depth of 3615 ft. 


* To try something different, or if 
there just isn’t a contract to be had, 
you might try what L. B. Conner of 
Denver, Colorado, is doing. Connor 
will be core drilling for uranium in 
Utah this month. 


* Although a rig operator may love 
to tell about completing a long string 
of producing wells, or such, there are 
very few—regardless of the size of the 
organization—that won’t shout just a 
little louder and longer about a shiny 
new rig. We’ve been told that Harms- 
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Southeastern Drilling Company, Dallas, 
Texas, earned on award by the Texas 
Safety Association for 426,567 accident- 
free man hours of operations on both 
land and submersible barge rigs recent- 
ly. Among those present at the time of 
the award were Thurmond Green, Sun 
Pipe Line; W. E. Armentrout and William 
P, Clements, Jr., Southeastern Drilling; E. 
C. McFadden, Texas Employers’ Insurance 
Association, president of TSA; Ross Carr, 
Gulf; and W. |. Kent, Magnolia. 


Burt Drilling Company, which oper- 
ates out of Wichita, Kansas, has two 
new Emscos, a 250 and a 350. They 
are making hole in the Great Bend and 
Wichita area for Kansas Exploration 
and C. C. Oil Company. 


* Wildcatting for the S. O. Company 
in the Lerdo area of California is a 
new National rig No. 3-50 owned by 
Newton Drilling Company of Coalinga. 


* Dellson Drilling Company, Denver, 
Colorado, who has been keeping busy 
in the South Glenrock and Fiddler 
Creek fields of Wyoming, has a new 
GB 500. The company’s new Rig No. 
3 is under contract for 6200 ft Fiddler 
Creek well by Sioux Oil Company near 
Newcastle. 


* Although a lot of time is spent 
searching for the outstanding and the 
unusual, one item must be mentioned 
that is getting to be regular practice 
with most contractors—and is paying 
off handsomely. That’s safety. The 
weekly safety meeting is accepted on 
every progressive rig from Alice, Texas, 
to Albion, Illinois. 


* Noah Petroleum Company, drilling 
for itself in Hamilton County, Illinois, 
has two years without a lost time acci- 
dent, to show for its safety practices. 


* Unit Drilling Company, Bristow, 
Oklahoma, has drilled 400,000 ft of 
hole with only four fishing jobs, and 
boasts a two-year safety award last year 
for Rig No. 1. Rig No. 2 was presented 
with a two-year no loss of time award 
this year. 


* Carter Drilling Company’s little 
units are making some records, too. 
Rig No. 1 has run 789 days without a 
lost time accident; Rig No. 2 has com- 
pleted 828 no-accident days. Rig No. 3 
broke a 792-day streak last week, when 
a member of the crew received a hand 
injury. 

* Miller Brothers and Bowling, of 
Alice, Texas, has its three rigs on the 
safety bandwagon now. Ocean Drilling 
and Exploration Company, of New ur- 
leans, Louisiana, is to commended for 
the completion of a Bureau of Mines 
first aid training course. 
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Bowen Releasing Spears not only insure 
the ability to pull the fish but also permit re/eas: 





















at will. In the releasing position, there is no pos 
sible means of forcing the slips outward. The slips 
are in a neutral slot which insures that they can 
not be expanded to contact the fish. 

For your inside-the-pipe jobs and for hold 
ing liners and casing while landing, this efficient 
spear—with only six simple parts—gives a positive 
internal grip on the pipe. Easily withstands hours 
of steady jarring, yet release has never been known 
to fail because of its perfect releasing mechanism 





If It’s a Tough Spear Job, Call Bow: 


Write for a free copy of Bowen’s Operation and 
Instruction Manual which tells of the greate: 
service and satisfaction to be obtained from 
BOWEN RELEASING SPEARS. 


MAIN OFFICE AND PLANT: 
11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS. CALIFORNIA 

EXPORT OFFICE: 
20 ROCKEFELLER PLAZA 
MEW YORE CITY. NEW YORE 
wiTkcs —& 


EXPORT AFPRESENTATIVE VAL 
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RUNNING TOUR with MEN in the INDUSTRY 





>» Six employees of Stanolind Oil and Gas 
Company’s North Texas-New Mexico di- 
vision, with headquarters in Fort Worth, 
Texas, have received diamond 30-year 
service pins. They are John R. Evans, vice 
president and division manager; Elmer 
S. Pester, assistant division accountant in 
Fort Worth; Charles V. Campbell, Gregg- 
ton, Texas, field superintendent: William 
P. Collis, head roustabout at Iraan, Texas; 
Altus V. Maxwell, process foreman, South 
Fullerton gasoline plant, Andrews, Texas; 
and William O. Grace, resident pumper at 
Panhandle, Texas. 

Seven locations within the division re- 
ceived awards for safety records com- 
pleted during 1954. The division as a 
whole, the division office at Fort Worth, 
and the Hobbs, New Mexico, producing 
area, were cited for completing over a 
million man-hours of work without a 
lost-time injury. Field seismograph par- 
ties 6, 10, 12, and 22 were cited for com- 
pleting 5 years or more of field operations 
without a lost-time injury. 


> Frank S. Carter is now associated with 
J. D. Wrather, Jr., Dallas, Texas, as pro- 
duction superintendent. Carter had been 
with the Texas-Pacific Coal & Oil Com- 
pany as assistant manager of production 
at Fort Worth. 


> Robert I. Dickey has joined Texas Pa- 
cific Coal & Oil Company’s exploration 
department in an executive capacity. He 
recently resigned as vice president of For- 
est Oil Corporation, Midland, Texas, 
where he had directed West Texas and 
New Mexico operations since 1952. 


> George H. Ketchum has been appointed 
assistant to the manager of the land de- 
partment of General Petroleum Corpora- 
tion. Ketchum, in this newly created posi- 
tion, will be responsible for administration 
of operating agreements and related land 
acquisitions. 


> Dr. Guillermo Jose Salas, petroleum en- 
gineer with Compafiia Shell de Venezuela. 
Ltd., has been trans- 
ferred from La Con- 
cepcion field in Ma- 
racaibo district, to 
Lagunillas, Bolivar 
district, as a field ex- 
ploitation engineer 
in the area off-shore 
Maracaibo Lake. He 
studied at Universi- 
dad Nacional del 
} Zulia in Maracaibo 
Dr. Salas and at the University 
of Tulsa, Tulsa, Oklahoma, where he ob- 
tained his degree in petroleum engineer- 
ing. 





>» Awards for “distinguished and meritori- 
ous” service to the American Petroleum 
Institute Mid-Continent district were pre- 
sented to H. O. Harder, Sunray Oil Cor- 
poration; H. S. Kelly, Phillips Petroleum 
Company; F. M. Anderson, Halliburton 
Oil Well Cementing Company; Frank 
Willibrand, Sohio Petroleum Company, 
and G. C. MacDonald, Gulf Oil Corpo- 
ration at a district meeting in Amarillo, 
Texas, by A. W. Thompson, API vice 
president of production. 
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Veterans of 30 years’ service with Stanolind Oil and Gas Company are Elmer S. Pester, 
assistant division accountant, Fort Worth, Texas; Altus V. Maxwell, process foreman, 
Andrews, Texas; William P. Collis, head roustabout, lraan, Texas; and Charles V. Camp- 
bell, resident pumper, Pampa, Texas. They are among seven employees in Stanolind’s 
North Texas-New Mexico division awarded 30-year service pins at the division's annual 
award dinner in Fort Worth. 





> Hugh H. Beach was promoted to chief 
geologist, The Texas Company’s produc- 
ing department, and transferred from 
Calgary to Houston,. Texas. Beach suc- 
ceeded G. M. Clement, who was trans- 
ferred to the company’s research division 
at Bellaire. 

T. L. Kunkel has been named assistant 
division manager of the geophysical divi- 
sion of the producing department. 


> Humble Oil & Refining Company has 
announced changes in its production de- 
partment supervisory personnel. E. E. 
Marshall, formerly district superintend- 
ent at Livingston, Gulf Coast division, 
transferred to the Mallalieu district, Lou- 
isiana division, as district superintendent. 
James C. Posgate, division petroleum en- 
gineer, Louisiana division, was promoted 
to assistant division superintendent of 
Louisiana. He was replaced by Harry 
Pistole, formerly division petroleum en- 
gineer of the East Texas division. John G. 
Calvert, assistant division petroleum en- 
gineer of the East Texas division, was 
promoted to division petroleum engineer 
there. 

W. J. Greenwald, assistant chief reser- 
voir engineer, petroleum engineering di- 
vision, Houston office, transferred to the 
East Texas division as assistant division 
petroleum engineer. Greenwald was re- 
placed in Houston by H. B. Barton, for- 
merly assistant area petroleum engineer, 
California area. Succeeding Barton in 
California is C. M. Carothers, district pe- 
troleum engineer, Stratton district, South- 
west Texas division. 

R. B. Riggs, Jr., district petroleum en- 
gineer, Gladewater district, was trans- 
ferred to the petroleum engineering divi- 
sion, Houston office, as senior petroleum 
engineer. 

R. R. Die, senior petroleum engineer, 
Southwest Texas division office, moved 
to the Scott & Hopper district, Southwest 
Texas division, replacing J. E. Willing- 
ham, who transferred to division office as 
senior petroleum engineer. 

George B. Wells, district chief clerk, 
Government Wells district, Southwest 
Texas division, was transferred to the 
Wasson district, West Texas division as 
district chief clerk. 

W. T. Slick, Jr., senior petroleum engi- 






neer, petroleum engineering division, 
Houston office, transferred to the Winters 
district, North Texas division as district 
petroleum engineer. H. A. Stanford, 
roustabout gangpusher, Avoca district, 
North Texas division, was promoted to 
farm boss at the Pampa district, North 
Texas. 


> Barron Housel has been named assist- 
ant to J. W. McColl, superintendent of 
Cities Service Oil Company’s land-lease 
division. Mark F. Payton was transferred 
to Bartlesville, Oklahoma, to fill Housel’s 
former position as division landman. 


» Stanley Harlow has been appointed vice 
president in charge of drilling and pro- 
duction for Harlow Petroleum Company, 
Tulsa, Oklahoma. 


> Dr. Frank Press has been. appointed 
professor of geophysics in the division of 
the geological sciences at the California 
Institute of Technology. 


>» E. W. Endter recently resigned as presi- 
dent of the California Oil Company, a 
Standard Oil Company of California 
subsidiary. The resignation followed an 
announcement by Louis E. Wolfson that 
Endter was a candidate for a directorship 
of Montgomery Ward & Company on the 
Wolfson slate. E. W. Pickard was ap- 
pointed president of California Oil Com- 
pany to succeed Endter. 


» Officers for 1955 of the Mid-Continent 
section, American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
are Russell H. Gwinner, First National 
Bank and Trust Company, Tulsa, chair- 
man; Guy F. Williams, Dowell Incorpo- 
rated, Tulsa, first vice chairman; Don R. 
Johnson, Gulf Oil Corporation, Tulsa, 
second vice chairman, and Michael J. 
Rzasa, Cities Service Research & Develop- 
ment Company, Tulsa, secretary-treasuret. 


» W.S. Crake, formerly chief mechanical 
engineer for Shell Oil Company’s Hous- 
ton, Texas, area, has been advanced to 
area production superintendent. 

Succeeding Crake is J. R. McEntee, 
who has been serving as chief develop- 
ment engineer on the staff of the technical 
services division. 
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DIGEST of NEWS and COMMENT 


x k 














ne 


Shale Oil by Self-Distillation. “Con- 
trolled underground combustion” is the 
principle on which Sinclair is depend- 
ing to permit recovery of shale oil from 
its natural habitat according to recent 
announcement by Sinclair Research 
president W. M. Flowers. A setup is to 
be made near Rifle, Colorado, where 
some of the richest oil shale deposits 
occur, to carry out experimental work 
to determine optimum operating condi- 
tions; operating techniques, and cost 
figures on the process. No details of the 
procedure have been released by Sin- 
clair Research. Of course the major 
and potentially huge, advantage over 
other processes is that mining need not 
be done. This avoids the great expense 
of taking and handling the shale, the 
large proportion of which is entirely 
inert and must be rejected after passing 
through the kiln that drives off the 
shale oil. The idea in this process is to 
liquefy the oil in place and enable it to 
be pumped to the surface as is crude 
oil in the conventional well. 


x k * 


New Houdresid Cat Cracking Proc- 
ess. Following a year of operation of a 
catalytic cracking process for cracking 
heavy residual fractions direct, Houdry 
Process Corporation announces its 
Houdresid Process for license to the in- 
dustry. The outstanding feature of this 
process is that the residual metals 
found in practically all reduced crudes 
do not “poison” the catalyst used in 
this process, a matter which has been 
a deterrent to direct cat cracking of 
residual oils heretofore. Operating on a 
bottoms mixture of Texas, Louisiana, 
and Mid-Continent crudes as charge 
stock, Sun Oil has obtained about 64 
per cent gasoline. This compares very 
favorably with 52.5 per cent gasoline 
from the same residual by vacuum dis- 
tillation plus cat cracking of the vac- 
uum overhead. The unit’s design is 
based on the Houdriflow moving-bed 
cat cracking equipment. 


x *&k * 


New Iso-Plus Reforming Process. By 
a variety of “routes” which involve 
Houdriforming along with other proc- 
esses, this new system for producing 
100-octane number gasoline has been 
developed to the commercial stage and 
Is reported to permit conversion of low- 
grade naphthas high in paraffins wholly 
to 100 octane rating products in high 
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yields. Operating on naphtha having 46 
per cent paraffins, and following three 
different routines, the process has 
yielded, 86, 87, and 91 per cent of 100 
octane number gasoline. These routines 
involve various combinations of Hou- 
driforming with depentanizing, aro- 
matics extraction, recycle of low oc- 
tane number (paraffinic) raffinate, bu- 
tane blending, catalytic polymerization, 
depropanizing, etc. The Sun Oil Aro- 
sorb process was employed to separate 
aromatics and thus obtain the recycle 
fraction, but any efficient solvent ex- 
traction process may be employed, it is 
announced. 


xk * 


RF in Distillation. Radio frequency 
oscillometry permits the operator to 
determine instantly the composition of 
a liquid stream, that is, one that is non- 
conducting, while the operation goes 
blithely on without any interference 
whatever from the determination. By 
this method it can be determined when 
a column is in equilibrium, when to 
“cut” fractions more precisely, and the 
optimum reflux ratio to use — all to 
much greater efficiency than by tem- 
perature readings. All this is accom- 
plished via a new still head; this head 
enables the operator to determine con- 
tinuously the capacitance of a special 
condenser, made up of a pair of metal 
cylinders that cover a tube through 
which the condensate (distillate) flows. 
This was announced by L. H. Wilson 
of New York University, before a 
meeting of the American Chemical 
Society Metropolitan section. 


xk * 


$865,000 for Basic Chemical Re- 
search. Three colleges in Texas — 
Rice Institute, Texas A&M, and Texas 
University, have been awarded this 
sum, in total, from the Robert A. 
Welch Foundation, formed from the 
will of the oil-sulfur magnate of that 
name, who died two years ago in Hous- 
ton. The grants cover a three-year per- 
iod. The Foundation has $21,000,000 
to spend for research, largely basic, 
fundamental research in chemistry, and 
all to be spent for projects in Texas. 
The stipend to Rice totals $295,422; to 
Texas A and M, $275,000, and to 
Texas U, $294,600. The fields to which 
these sums are to be applied include 
a wide variety of subjects in both or- 
ganic and inorganic chemistry. 





Tar Sands to “Give.” The most 
promising prospects yet seen for the 
economical commercial production of 
oil from the stupendous quantities of 
tar sands in Canada’s Alberta province 
is that of the Can-Amera Company, us- 
ing a process developed by G. R. C. 
Coulson of Calgary, Alberta. Principles 
of the process include adding a light 
solvent oil to the tar and applying pres- 
sure, and centrifugal force to separate 
the tar-oil-solvent liquid from the inert 
solid sand in which the oil was de- 
posited by nature. 

Plans now are for Can-Amera to 
build a $35-$50 million dollar plant 
at the site of the sands to be leached. 
This plant will include mining appara- 
tus and installations, the oil-sand sepa- 
ration system and finally a pipe line, 
reportedly 10-in. or so, to Edmonton, 
Alberta, where the recovered oil will 
join that in the Trans-Canadian line 
en route to Duluth. 

Pilot plant work included the ship- 
ment of 20 tons of the raw tar sand to 
Poughkeepsie, New York, to a unit 
there to carry out the process. This 
plant later was transferred to Northern 
Alberta (Bitumount) and is again op- 
erating. If this large-scale pilot unit 
shows economical and satisfactory re- 
sults, the commercial-scale plant will 
be built, it is understood. 


xk kk 


Crankcase Oil “Rogue’s Gallery.” A 
filter paper; a skilled technician; a 
specially selected indicator, and two 
drops of oil are the requirements for 
determination of the condition of a 
used lubricating oil, say Shell Oil Com- 
pany experts. This new ADC Oilprint 
Analysis procedure has for its primary 
purpose the determination of the dis- 
persancy (scattering of “foreign” mat- 
ter through the oil) and contamination 
of used oils. It also determines the 
“basicity count,” the rating of the oil 
as to its freedom from corrosive action; 
oils in use lose or destroy their alkaline 
additives and corrosiveness increases. 
Oil spot is placed on the absorbent (fil- 
ter) paper and a drop of the indicato! 
is added. The appearance of the result- 
ing spot, interpreted by the man trained 
in this work, indicates clearly the oil's 
condition. 

Main purpose of the test is to find 
out quickly optimum oil change 
periods, without expensive time-con- 
suming operations. 
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Special instrumentation enables Ethyl Research people to trace fuel distribution to each cylinder, and sample gass 
at a given moment during combustion. Samples are removed from the cylinders by carefully timed sampling valves 


llaaiasitae ne Pci 


Exploded view shows tiny electrically driven poppet Less than 1/1,000 of a second is required for tl 
valve, which is mounted in the cylinder head. sampling valve to open and close. 





y hydrogen put to work 
by Ethyl Researct: 





Tanah. 
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High-speed sampling technique was developed on 
single-cylinder engines like the one shown above. 


Mass spectrometer, developed by Consolidated En- 

gineering Corp., analyzes the condensate, picking 

out the ‘‘tagged’”’ atoms. This shows how the hy- 

drocarbon mixture was distributed among the vari- 
ous cylinders. 





One of the reasons why an engine knocks is 
this: all cylinders do not receive the same 
air-fuel mixture—and so distribution of hy 
drocarbons varies from cylinder to cylinder! 
Though this may cause knock to occur in 
only one cylinder, it can boost the antiknock 
requirement of the entire engine! 


How much do the hydrocarbons in the 
mixture vary from cylinder to cylinder? And 
what can be done about it? 


To track down the answers to these ques 
tions, Ethyl Research people assembled a 
special test apparatus. High-speed sampling 
valves were inserted inthe combustion cham 
bers of a conventional passenger-car engine 
so samples of the burned gases could be co! 
lected from all cylinders. 


The test procedure works like this: Various 
components of the gasoline are ‘“‘tagged,”’ 
one by one, by replacing an ordinary hydro 
gen atom with an atom of heavy hydrogen. 
The special fuel is then burned in the engine. 
Samples of the burned gases from the cylin- 
ders are collected, condensed and then ana 
lyzed in a mass spectrometer. This machine 
records the presence of the “‘tagged’’ com 
ponents and so gives Ethyl a picture of 
fuel distribution to the cylinders. 


This is part of a program to help refiners 
manufacture gasolines that will distribute 
more uniformly from cylinder to cylinder 
and thus help them control one cause of 
knock on the road. 


ETHYL CORPORATION 


Research Laboratories 


ANTIKNOCK 
COMPOUND 


1600 West Eight Mile Road, Ferndale 20, Michigan Cy. 
2600 Cajon Road, San Bernardino, California 

















PROGRAM 











Jefferson Hotel 





St. Louis, Missouri 





API Midyear Meeting 








May 9-12 





DIVISION OF REFINING 


Analytical Research 


May 9, 1955, 9 AM — (Ivory Room) 
Presiding: C. E. Headington, The Atlantic Refining Company. 
Session developed by Headington; and by G. R. Lake, Union 
Oil of California. 
Introductory Remarks: 
L. W. Moore, Sponsor for the Committee on Analytical 
Research; American Oil Company. 
Spectrographic Determination of Nickel and Vanadium in 
Petroleum Products by Catalytic Ashing. 
J. E. McEvoy, T. H. Milliken, Jr., and A. L. Juliard, 
Houdry Process Corporation. 
Flame Spectra of 20 Metals Using a Recording-Flame 
Spectrophotometer. 
Marvin Whisman and B. H. Eccleston, Bureau of Mines, 
U. S. Department of the Interior. 
Determination of Trace Metals in Oils. 
J. T. Horeczy, B. N. Hill, A. E. Walters, and H. G. 
Schutze, Humble Oil and Refining; and W. H. Bonner, 
E. I. du Pont de Nemours and Company, Inc. 
An X-ray Spectrographic Method for the Determination of 
Vanadium and Nickel in Residual Fuels and Charging 
Stocks. 
E. N. Davis and Barbara C. Hoeck, Sinclair Research 
Laboratories, Inc. 
The Determination of Total Nitrogen in Reformer Charge 
Stock. 
R. W. King and W. B. M. Faulconer, Sun Oil Company. 
The Spectrophotometric Determination of Carbonyl Sulfide 
in Petroleum Refinery Gases. 
F, J. O'Hara, W. M. Keely, and H. W. Fleming, The 
Girdler Company. 
Trace Amounts of Total and Basic Nitrogen in Petroleum 
Distillates. 
D. T. Fanale, R. B. Fricioni, D. W. Hutton, R. E. Snyder, 
and R. O. Clark, Gulf Research and Development Co. 
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Corrosion 


May 9, 1955, 9:30 AM — (Gold Room) 
Presiding: William Naden, Esso Standard Oil Company. 
Session developed by C. F. Pogacar, The Atlantic Refining 
Company. 
Literature Survey of Corrosion in Cooling-Water Systems, 
1940-1953. 

H. F. McConomy, The Atlantic Refining Company. 
Use of Neutralizers and Inhibitors to Combat Corrosion in 
Hydrocarbon Streams — A Report of the API Subcom- 
mittee on Corrosion of the Committee on Refinery Equip- 
ment. 

R. J. Hafsten and K. R. Walston, Standard Oil, Indiana. 
Deterrence of Hydrogen Blistering at a Fluid Catalytic 
Cracking Unit. 

B. W. Neumaier and C. M. Schillmoller, Richfield Oil 

Corporation. 

Cooling-Water Treatment Pays Off. 
R. J. W. Dilliplane, J. J. Hur, and D. A. Wrigley, 
Atlantic Refining. 

Corrosion of Concrete Condenser-Water Sewers. 
John Zahodnick, Esso Standard Oil. 


Analytical Research 


May 9, 1955, 2 PM — (Ivory Room) 
Presiding: G. R. Lake, Union Oil, California. 
Session developed by C. E. Headington, The Atlantic Refin- 
ing, and G. R. Lake. 
Analytical Laboratory Operation and Control Utilizing 
Business-Machine Punched-Card Procedures. 
L. M. Addison, E. H. Spencer, and E. M. Charlet, Esso 
Laboratories, Esso Standard Oil Company. 
A New Look at the Composition of Lubricating Oil. 
F. W. Melpolder, R. A. Brown, T. A. Washall, W. 
Doherty, and C. E. Headington, The Atlantic Refining 
Company. 
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Series 8700 


Offers Highest Accuracy and Versatility in Light Hydrocarbon Analysis, Completely 
Automatic Distillation and Greatly Decreased Time of Analysis 


Greater Accuracy: 


20-50 cc. vapor, due to liquid holdup reflux of 
thermocouple, eliminated thru thermal conduc- 
tivity recording, with great improvement in accu- 
racy even with small samples; highly sensitive 
“thermocon” 


Previous cut-point uncertainty of Greater Automaticity: Practically no analyst’s time or 
attention needed throughout distillation proper 
as new distillate rate control automatically main- 
tains safe rates at all times; reflux cooling pro- 


tected from failure; gas sample entering train 
curves, linear with composition, is automatic. 


can be computed more accurately; built-in rapid, 


accurate re-analysis system. 


Greater Speed: Distillation time greatly reduced, since 
new break-anticipating “electronic brain” drives 
column at maximum safe rates at all times; sam- 
ple sizes can be reduced to 200 cc. (for LPG 
samples) to expedite analysis without sacrificing 


Greater Versatility: Hydrogen, helium and nitrogen, 
positively distinguished; ethylene from ethane 
and propylene from propane, sharply and accu- 
rately separated, by thermal conductivity re- 
cording. Samples as small as 100 cc. can be 
analyzed, with 1-liter or smaller receivers. Any 
size receivers up to 5 gallons in thermostatic 


accuracy; “short-cut” methods now practicable. air bath. 


Write for detailed information 
*Protected by patents and pending patent applications. 






E. B. (MAC) McCONNELL 


Chairman 
Vice president manufacturing, 
The Standard Oil Co. (Ohio) 
Cleveland, Ohio 








WILLIAM (BILL) NADEN 


Secretary 
Vice president, 
Esso Standard Oil Co. 
New York, New York 





A Differential Infrared Method for Quantitatively De- 
termining Specific Hydrocarbons. 


mittee on Determination of Naphthenic Hydrocarbons. 
C. C. Martin and S. S. Kurtz, Jr., Sun Oil. 
Colorimetric Determination of Low Concentration of 
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H. G. (HAROLD) OSBORN 


Vice Chairman 
Vice president 
Continental Oil Co. 
Ponca City, Oklahoma 


W. T. (BILL) GUNN 


Director 
Division of Refining, 
American Petroleum Institute 
New York, New York 


formance Under Total and Partial Reflux. 
A. G. Nerheim and R. A. Dinerstein, Standard Oil of 


C. W. Key and O. E. Eastin, Richfield Oil Corporation. Indiana. 
Determination of Six and Seven Carbon Naphthenes in Traini 
Reformer Charge Stock — Report of the COAR Subcom- raining 


May 9, 1955, 2 PM —(Gold Room) 
Presiding: C. C. Tate, Phillips Petroleum Company. Session 
developed by E. R. Laminack, Socony-Vacuum Oil Company. 
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Oxygen in Gases. Supervision: Key to Effective Communication. M 
C. Stafford, J. E. Puckett, M. D. Grimes, and B. J. M. E. Stone, Sinclair Oil Corporation. P 
Heinrich, Phillips Petroleum Company. A Procedure for Training Process-Unit Operating Person- Se 

Laboratory Methods for the Evaluation of Evaporation nel. 

Losses of Petroleum Products. O. C. Day, Esso Standard Oil Company. 

J. Holowchak and E. L. Baldeschwieler, Esso Research Organization Planning in Relation to Management De- 
and Engineering Company. velopment. 

The Polarographic Determination of Elemental Sulfur in Lounsbury Fish, Standard Vacuum Oil. 

Crude Petroleum Oil and Its Fractions. 

H. V. Drushel and J. F. Miller, Mellon Institute op Smoke and Fumes 
Industrial Research; and Walter Hubis and R. O. Clark, May 10, 1955, 10 AM —(Gold Room) 
Gulf Research and Development. Presiding: John W. Newton, Magnolia Petroleum Company. 

Analytical Distillation in Miniature Columns — II: Per- Session developed by Vance N. Jenkins, Union of California. 

T 








ion 
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on- 


De- 
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The Formation of Ozone in Polluted Atmospheres. 
L. M. Richards, Stanford Research Institute. 
The Concentration of Ozone in the Atmosphere of Certain 

American Cities. 
J. Cholak, L. J. Schafer, and D. W. Yeager, The Ketter- 
ing Laboratory, University of Cincinnati. 
Reactions Involving Ozone, Nitrogen Dioxide, and Organic 
Compounds at Low Concentrations in Air. 
Philip L. Hanst, Edgar R. Stephens, and William E. Scott, 
The Franklin Institute. 


Product Control 


May 10, 1955, 2 PM —(Gold Room) 

Presiding: Harold G. Osborn, Continental Oil Company. 
Session developed by W. K. Bergen, Standard Oil of Ohio. 
PANEL SESSION: New Horizons in Product Control. 

T. Keith Glennan, panel leader, Case Institute of Tech- 
nology; Russell L. Ackoff, Case Institute of Technology; 
Louis N. Ridenour, Jr., International Telemeter Corpora- 
tion; Peter F. Drucker, Professor of Management, Grad- 

uate School of Business, New York University. 


Pressure Vessels 


May 10, 1955, 7 PM — (Gold Room) 
Presiding: O. C. Johnson, Socony-Vacuum Oil Company, Inc. 

Session developed by N. J. Rees, Socony-Vacuum. 
Considerations Affecting More Economic but Equally Safe 
Pressure-Vessel Construction Utilizing Either Present-Day 
Ductile Materials or New High-Strength Less-Ductile 
Materials. 

J. J. Murphy, C. R. Soderberg, Jr., and D. B. Rossheim, 

The M. W. Kellogg Company. 

Mechanical Properties and Weldability of Six High- 
Strength Steels Applicable to Pressure Vessels. 

R. D. Stout and J. H. Gross, Lehigh University. 
Graphitization of Steel in Petroleum Refining Equipment— 
Summary Report of the Subgroup on Deterioration of 
Steels at High Temperatures. 

J. G. Wilson, subgroup chairman; Shell Oil. 


Processes 


May 11, 1955, 9 AM — (Gold Room) 
Presiding: Bruce K. Brown, Pan-Am Southern Corp. Session 
developed by C. L. Thomas, Sun Oil. 
Hydrogen—Its Markets and Potential Uses. 
Robert L. James, Arthur D. Little, Inc. 
Hydrogen from Catalytic Reformer Off-Gas. 
Carl Pfeiffer and Henry J. Sandler, Catalytic Construc- 
tion Company. 
Improving Distillate Fuels by Hydrofining. 
W. J. Zimmerschied, R. A. Hunt, Jr., and W. A. Wilson, 
Standard Oil of Indiana. 
The Gulf HDS Process for Upgrading Crudes and Residues. 
Jerry McAfee, C. W. Montgomery, J. H. Hirsch, and 
W. A. Horne, Gulf Research and Development; and 
C. R. Summers, Jr., Gulf Oil Corporation. 


Fuels and Lubricants 


May 11, 1955, 9 AM — (Ivory Room) 
Presiding: W. J. Sweeney, Esso Research and Engineering. 
Session developed by T. B. Rendel, Shell Oil. 
Autoignition of Fuels in a Constant-Volume Bomb — 
Effects of Operating Variables and Fuel Structure (Report 
of the Diesel Bomb Advisory Group of the CFR Diesel 
Fuels Division of Co-ordinating Research Council, Inc). 
R. W. Hurn, Bureau of Mines; M. A. Elliot, Illinois In- 
stitute of Technology, and H. M. Trimble, Phillips. 
A Survey of Hot-Fuel Handling Problems — A Report of 
the Trouble-Spot Surveys Conducted During the Summers 
of 1953 and 1954 by the CFR-MFD Volatility Group of 
Coordinating Research Council, Inc. 
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b. P. Heath, Socony-Vacuum; J. G. Moxey, Jr., Su 
Oil; and G. Way, Ethyl. 

Incentive for Precise Test Methods: The Case for a New 

Basic Knock-Test Unit. 
M. R. Morrow, Humble Oil and Refining. (This pape 
will be followed by prepared discussion.) 


Processes 


May 11, 1955, 2:30 PM — (Gold Room) 
Presiding: G. C. Cunningham, Shell Oil. Session developed by 
C. L. Thomas, Sun Oil. 
Hydrogen Recovery and Purification from Refinery Oft- 
Gases. 
J. T. Hugill and F. G. Kerry, Spaco, Inc. 
Hydropretreatment of Catalytic Reformer Feed. 
D. H. Stevenson and G. A. Mills, Houdry Process Corp 
Unifining — A Proven Refining Technique. 
G. H. Hemmen and A. E. Kelley, Union Oil of Cali 
fornia; and M. J. Sterba and Davis Read, Jr., Universal! 
Oil Products Company. 
Vapor-Phase Hydrodesulfurization Applied to Cracked 
Naphthas and Light Straight-run Intermediates. 
M. D. Abbott, G. E. Liedholm, and D. H. Sarno, Shel! 
Development. 
Processing of Heavy High-Sulfur Crude Oil in a Low- 
Sulfur Refinery. 
W. H. Winslow, Esso Standard Oil Co.; and John 
Weikart, Esso Research and Engineering. 


Open Dinner Session 


May 11, 1955, 7 PM —(Gold Room) 
Presiding: E. B. McConnell, vice president for Refining 
(American Petroleum Institute), Standard Oil Co. of Ohio 
Session developed by C. E. Davis, Shell Oil Company. 
Opening Remarks: 
E. B. McConnell, vice president for Refining. 
Presentation of the API “Certificate of Appreciation.” 
Recipients: E. L. Baldeschwieler and Albert E. Mille: 
Refining — A Story of Progress. 
Chester F. Smith, vice president, Standard of New Jersey 
Atomic Energy — Weapon for. Peace. 
Hubert N. Alyea, Professor of Chemistry, Princeton 
University. 


Refinery Maintenance 


May 12, 1955, 9 AM — (Gold Room) 
Presiding: R. R. Irwin, Socony-Vacuum Oil. Session de 
veloped by D. R. Johnson, Continental Oil. 
Planning and Building the Refinery for Minimum Main- 
tenance. 
R. E. Redfield, Socony-Vacuum Oil. 
Scheduling Refinery Maintenance. 
C. E. Gunter and W. D. Armintor, Gulf Oil. 
Prepared Discussion: The Effect of Standardization on 
Maintenance. 
Haylett O’Neill, Jr., Humble Oil and Refining. 
Use of Contract Maintenance Crews for Large-Scale 
Refinery Turnarounds. 
John W. Towler, Union Oil of California. 


Petroleum Products 


May 12, 1955, 2 PM — (Gold Room) 
Presiding: H. E. Cotton, Standard Oil of Indiana. Session de 
veloped by P. C. White, Pan American Refining Corporation 
Protective Labeling of Petroleum Products. 
L. C. Beard, Jr., and A. C. Pabst, Socony-Vacuum. 
A New Look at Heavy Fuel Oils. 
J. O. Collins and W. T. Knox, Esso Research and Engi- 
neering. 
The Changing Product Demand on Our Refineries. 
A. L. Lyman, California Research Corporation. * * * 
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Hefining Fundamentals 





Presented as the most informative and usable series 
for the practical refining man that has yet been com- 
piled in the literature of the petroleum industry 


Md 


The accompanying article is the first in an extended series designed 
to cover comprehensively the fundamentals of refining technology, 
chemistry, chemical engineering, processing, operation, and mainte 
nance. When completed this book-length series will include important 
data and information on every phase of refining, including operations 

and processes in a modern refinery. 

The articles are planned as a refresher course to bring up-to-date the 
refinery man who wishes to “rub up” on the newest technical develop 
ments in refining, to refresh his knowledge of the principles involved in 
all processing, operating, and maintenance phases of the refining of 
crude petroleum. It will present a thorough, practical education in re 
fining for operating men who have not had formal education in the fields 
covered. When this series is completed, the reader who studies the articles 
will have a wide knowledge of the principles underlying refinery opera 
tions and much of the working details of processes. He will know the 
what and the why of the properties of the many products made in the 
refinery, their uses and applications, and the effects of different proper 
ties (specifications) of products on their performance. 

This first chapter is a general introduction to the series, and discusses 
world data on crude production. The second chapter, also included in 
this article, discusses the occurrence of petroleum, how and where it is 
distributed in the earth, and the advantages given to nations by its 
possession. 

Succeeding articles will discuss properties and types of crudes and their 
differences; and uses for different types of crude. The main subjects of 
the series will be presented in turn and in considerably greater detail 
than are these first introductory chapters. To obtain the maximum 
amount of information from the series the reader should start with this 
first chapter and continue through the succeeding chapters. 
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V. A. Kalichevsky 


Author of 
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P 700. 
REFINING FUNDAMENTALS 





PETROLEUM 


. « e its occurrence and distribution 


Chapter I 


Pp ETROLEUM is the most important commodity in the 
world, next to those necessary to sustain life itself. Engine 
fuels, heating oils, lubricants, road-surfacing materials, 
illuminants, cleaning solvents, roofing compounds, paints, 
inks, mosquito oils, pharmaceuticals, and a large number of 
other diversified substances originate from crude oil. 
Present day civilization depends on the availability of 
petroleum and many international conflicts originated be- 
cause of the importance of procuring the supply of this 
material for the present and future generations of a 
country. 

Petroleum provides power. It is composed of two ele- 
ments — carbon and hydrogen—that burn and produce 
energy on combining with the oxygen in the air. During this 
process huge quantities of heat are evolved and are utilized 
for generating useful work. Under ideal conditions, one 
gallon of petroleum heats 15 gallons of water from room 
temperature (70-80 F) to its boiling point and turns it 
into steam. A one-horsepower engine can run six hours on 
one pint of petroleum. Although only a fraction of this 
energy (15-25 per cent) is utilized in practice, this fraction 
is still very large compared to the quantity of petroleum 
consumed. A nation possessing vast quantities of cheap 
liquid fuel is thus in a commanding position with respect to 
its less fortunate neighbors both in peace and in war. Such 
a nation can keep turning the wheels of her factories and 
produce all the goods necessary to satisfy her wants and 
build a war machine against an aggressor. 

Many ingenious methods were developed for refining 
petroleum, that is for purifying and improving it. Appear- 
ance of “high-octane” motor fuels, “heavy duty” lubricating 
oils, and other high grade materials stimulated development 
of new machinery that surpasses in performance the wildest 
dreams of the past and even of living generations. And the 
progress of civilization continues at an unabated pace. 

The oil industry has numerous ramifications. Not only 
laymen but also technical people may have difficulty in 
understanding the odd terms that are encountered whenever 
petroleum is mentioned. Distinctions between processes 
such as polymerization, gas reversion, alkylation, or ther- 
mal and catalytic cracking might be obscure. The following 
chapters give a simple explanation of these terms. 

The structure of the petroleum industry is complex. 
Every branch of science has a part in its development. This 
is necessary in order to supply people with products they 
want. A fully integrated petroleum company capable of 
providing the public with maximum service must consist of 
four well-defined units: Production, transportation, refining 
and marketing divisions. The fifth unit — the research divi- 
sion — keeps the company abreast of new developments. 
For highest efficiency the activities of these units must be 
coordinated without impairing their competitive spirit. 

Competition is keen both inside and outside the indus- 
try. More than 40,000 enterprises are engaged in the petro- 
leum business. Some 400,000 establishments are handling 
gasoline as compared to 600,000 food stores and 300,000 
eating places. A motorist can cross the United States buying 
just one gallon of gasoline at a time. The product is avail- 
able whenever it is needed. 


C-12 


Petroleum is not a pure substance but a very complicated 
mixture that the refiner must rework into uniform products 
meeting rigid specifications. The hydrocarbon molecules 
present in the crude oil show an infinite variety of struc- 
tures. Some of them may or may not burn well in an 
engine, others may fail in providing proper lubrication or 
lack the properties demanded for a specific petroleum prod- 
uct. Petroleum chemists face the problem of separating the 
desired molecules from the undesirable ones, of transform- 
ing the inefficient into efficient molecules, of enhancing the 
valuable characteristics of products by the addition of 
chemicals. Heat, pressure, catalysts, solvents, physical, and 
chemical treating agents are employed for achieving these 
results. 

For example, a catalyst induces a smooth reaction that 
would occur slowly if at all without its aid. A solvent dis- 
solves one undesired substance and leaves the material 
wanted: Phenol takes asphaltic and resinous or olefinic 
materials from lubricating fractions and leaves the desirable 
(paraffinic, etc.) hydrocarbons. A physical treating agent, 
like a filter clay, takes out impurities like coloring matter 
and leaves the purified oil. A chemical treating agent like 
sulfuric acid take out impurities like sulfur or unsaturated 
hydrocarbons, and leaves the refined oil. 

Hydrogen may be added to the molecules containing an 
excessive number of carbon atoms or the original molecules 
may be broken apart and their fragments recombined into 
new molecules. All these processing schemes find applica- 
tions in the manufacture of high-grade products. 

The first step in preparing salable materials from the 
crude oil is distillation. This is done by applying heat and 
boiling off the materials which then are condensed and 
segregated for reprocessing. The first major product ob- 
tained from the stills is known as “straight-run” gasoline. 
Then the next higher boiling product, kerosine, is collected. 
Heating is continued until the highest boiling component 
is distilled off. The remainder is either asphalt, wax, or a 
combination of the two, depending on the source of the 
crude oil. The quantity of heavy oil left in the residue is 
related to the product manufactured. The various sub- 
stances thus obtained are called “fractions” or “cuts” and 
the process is known as fractional distillation. The principal 
fractions obtained on heating petroleum are gasoline, 
naphtha, kerosine, lubricating oil, fuel oil, and residuum. 
Sometimes heating is continued until residuum decomposes 
(“cracks” +) into coke, gas, and liquids. 

Market demand does not correspond to the relative 
quantities and quality of these “virgin” petroleum fractions 
present in the crude oils. This can be corrected by process- 
ing the crude fractions at the refinery. Lighter fractions can 
be obtained from the heavier distillates by cracking. Gases 
may be converted into liquids by combining the small mole- 
clues into larger ones. 

By their research efforts and ingenuity petroleum chem- 
ists have succeeded in doubling the quantity of usable ma- 
terials recoverable from petroleum and none of the crude 
oil is wasted as was a common practice in the past. All of 
the raw materials must be utilized to best advantage by 
the refineries to show profit. 
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Milestone in industrial expansion in British Columbia was 
marked when Shell Oil cf Canada Ltd., completed its 
$10,000,000 extension program at Shellburn Refinery. The 
refinery now handles 15,000 bbi of crude oil per day, an 
increase of 6000 bbl per day as compared with former 
operations. The new distillation system that is used to 
recover the gases from lighter refinery products is shown. 
In the background is the cracking unit. 


Chapter II 
History of Petroleum 

The petroleum industry is one of the largest and best 
organized in the world. For many years the United States 
has maintained an unquestionable leadership in all its 
branches and her position remains unchallenged. The pro- 
duction of crude oil in this country rose steadily from 2000 
bbl per year in 1859 to 2,000,316,000 bbl in 1954 and is 
still growing. For a long while the United States supplied 
two-thirds of world production and is still responsible for 
one-half of the total crude oil output. Notwithstanding this 
tremendous drain on our natural resources the known re- 
serves of recoverable oil continues to increase in this 
country. 

Since the first well was drilled in 1859, more than 1,000,- 
000 wells have been sunk and each year adds some 50,000 
wells to this total. Four hundred thousand wells are still 
producing although many of them, known as “strippers,” 
may yield as little as half a barrel of oil per day. Production 
of natural gas is estimated at over ten trillion cubic feet or 
seven cubic miles per year. Refining facilities are more than 

i ample for reworking these huge quantities of crude oil into 
marketable products, and large research and development 
departments of the major oil companies are constantly at 
work to raise the quality of the finished materials. The total 

| U. S. refining capacity for 1955 is more than 8,000,000 bbl 

| per day. 

| The total capital investment in the petroleum industry in 
0 ; 0 this country is estimated at forty-four billion dollars and 
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the total assets at over forty-three billion dollars. Of the 
investment 58 per cent is in production, 18 per cent in re- 
fining facilities, 11 per cent in marketing, and 12 per cent 
in transportation. The capital expenditures in 1953 were 
four billions in this country in addition to half a billion 
abroad. 
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The petroleum industry employs 1,700,000 people in th« 
United States. Their average weekly earnings are highe: 
than those of the workers engaged in similar capacities by 
other industries. The total wages of these oil workers ar 
less than the taxes paid by the oil companies. 

In the United States 64 per cent of the total energy used 
for heating and power generation is derived now from 
petroleum and natural gas. This compares with 43 per cent 
in 1940. Per capita consumption of petroleum in the United 
States is more than thirty times the average for the rest « 
the world. Each person in this country, directly or indirectly) 
uses 16 bbl of oil per year (672 gal). 

Petroleum production in this country made possible the 
development of the huge automotive industry. Possessior 
of a car became a necessity and not a luxury for most 
American families. Half of the communities in the United 
States are wholly dependent on highway transportation and 
the average motorist travels more than 8000 miles pe 
year. In 1953 some 56,000,000 motor vehicles were on the 
road—one vehicle for each three persons living in this 
country. The rest of the world, which comprises 20 times 
as many people, had only 27,000,099 vehicles at their dis 
posal or one-half of the United States total; or one-fortieth 
of the number of vehicles per person. 


. Distribution of Petroleum 

Petroleum is found in nearly 50 countries. The absence of 
oil fields in some portions of the globe may be traced, not t 
their absence necessarily, but to the lack of incentive fo 
thorough explorations in remote regions, restrictions of 
personal initiative, or the inertia of local inhabitants. For 
years the presence of oil reserves was not even suspected 
in such long-established centers of population as Austria, 
France, Germany, or Italy. Only recently the existence of 
these reserves was established and their development 
started. At the present time crude oil is produced in the 
following portions of the world: 

1. NORTH AMERICA produces 53.4 per cent 
world’s petroleum. The United States supplies 93 per cent 
of this volume or 49.7 per cent of world’s total. Canada 





Towering 15 stories high against the North Dakota sky is 
the 172-ft cat cracker of Standard Oil's new Williston 
Basin refinery at Mandan. The surface area of the 175 
tons of fine particles of clay that flow through this catalytic 
cracking unit would equal that of half of North Dakota 
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supplies 3.2 per cent, Mexico 2.9 per cent, Trinidad 0.88 
per cent and Cuba 0.02 per cent. This 0.02 per cent still 
represents 36,000 bbl of oil. 

Petroleum fields in the United States may be divided 
into Mid-Continent, California, Gulf Coast, Eastern, and 
Rocky Mountain. They supply the oil in approximate quan- 
tities of 56, 20, 15, 6 and 2 per cent, respectively. Based on 
this Texas leads by far all other states, supplying more than 
43 per cent of the country’s total. California is the second 
largest producing state, accounting for 15 per cent of our 
crude oil. Petroleum has been found in 27 states. The 
quantities of oil discovered in Virginia, Missouri, and 
Tennessee are very small as yet, however. The oil fields of 
Canada are expanding rapidly and recent attempts to drill 
wells in Northern Alaska may lead to the discovery of new 
oil deposits. 


2. SOUTH AMERICA supplies 15.5 per cent of the 
world’s crude oil. Venezuela produces 88 per cent of this 
oil, Colombia 5 per cent, Argentina 4 per cent, Peru 2 per 
cent, and Ecuador, Chili, Brazil and Bolivia less than 0.5 
per cent each. 


3. EUROPE contributes 9.4 per cent of petroleum. After 
excluding USSR and her satelites, however, this figure is 
reduced to 0.6 per cent or 68,000 bbl per day. Germany 
supplies 62.5 per cent of this latter quantity, Netherlands 
23 per cent, France 10.3 per cent, Italy 2.6 per cent, and 
England 1.6 per cent. Much exploratory work is carried on 
in Italy and France. 


4. ASIA accounts for 21.2 per cent of world’s produc- 
tion. Kuwait supplies 31 per cent of this volume, Saudi- 
Arabia about the same quantity, Iraq 21 per cent, Indonesia 
7.6 per cent, Sarawak and Brunei 3.7 per cent, Qatar 3.1 
per cent, Bahrain Island 1.1 per cent, and Persia, India, 
Japan, Turkey, and China from 0.94 to 0.07 per cent each. 

The low production in 1953 in Persia was due to the 
severance of economic relations with England. Difficulties 
concerning the royalty payments were smoothed out, how- 
ever, and the Persian oil will reappear on the market. In 
1950 Persia supplied one-third of the oil arising in Asia or 
6.5 per cent of world’s total. 


5. AFRICA produced 0.5 per cent of petroleum. Ninety- 
five per cent of this quantity was obtained from Egypt, 
4.4 per cent from French Morocco, and 0.6 per cent from 
Algeria. Search for the new oil fields continues. 


6. AUSTRALIA AND SOUTH SEA ISLANDS are still 
waiting for the discoveries of rich oil fields. Very small 
quantities of petroleum have been found in New Zealand, 
Australia, and New Guinea, but explorations are in progress. 

Petroleum oil fields are often far from centers of con- 
sumption and some continents must supply the needs of 
others. Countries behind the iron curtain do little trading 
with the free world. They produce and consume 9 per cent 
of the world’s petroleum, which is a relatively small 
quantity. The production figures presented in Table 1 refer 
only to the free world’s countries. 








TABLE 1. Relative production and consumption of petroleum in 
1953 by the free world. 


Production, 
per cent 





Consumption, 
per cent 


72.9 


Continent 


North America... . . 
United States 





Table 1 shows that Asia and South America supply the 
rest of the continents with crude oil. The United States can 
still meet the domestic demand by increasing oil flow from 
available wells. This is important if war breaks out. 
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History 

Petroleum, asphalt, natural gas were known for thou- 
sands of years but their extensive exploitation is quite re- 
cent. The late realization of the value of these natural re- 
sources is difficult to explain, particularly because they are 
not rare minerals and are found in many localities. 

Asphalt was the first substance of the petroleum family 
discovered by man. The asphalt deposits are often exposed 
to the air or barely covered by the superimposed layers of 
soil. Occasionally they form virtual lakes, such as the fam- 
ous Trinidad asphalt lake, one of the largest in the world. 
It occupies an area of 115 acres, measuring 2000 ft across 
and 135 ft deep. Such natural asphalts are not alike in their 
properties and are known under different names like gil- 
sonite, grahamite, elaterite, albertite, wurtzilite, and others, 
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Crude oil towers of the atmospheric distillation plant 
at Kwinana Oil Refinery. Two distillation units here 
will have a capacity of 1,500,000 tons. 


Depending on trade requirements, asphalts of widely 
different characteristics can be obtained from nature or 
prepared artificially from petroleum residue to satisfy the 
diversified demand of the present day industry. 

Natural gas was the second substance of the petroleum 
family to attract attention of our distant forefathers. Years 
before the advent of the Christian era, fire-worshippers, 
disciples of Zoroaster, were building temples in the Cau- 
casus, defying the mysterious flame emerging from below 
the earth’s surface. This flame was produced by natural 
gas escaping from under ground and set afire, possibly by 
lightning. Gas wells up to 2000 ft deep were drilled in 
China at the beginning of the seventh century, A.D., and 
the escaping gas used for lighting and heating. In Europe 
natural gas was first used for lighting and heating in Genoa, 
Italy. In the United States a gas well 27 ft deep was utilized 
by the city burners at Fredonia, New York, in 1821. How- 
ever, natural gas became of real economic importance only 
in the last quarter of the nineteenth century. 
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POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


referred for (recision 
and | erformance 


Powell Valves are-the choice of engineers because 
they know every valve is precision made, meeting 
every specification—every time. 

And there are other good reasons why engineers 
prefer Powell Valves—because Powell Valves are 
dependable . . . economical . . . and Powell has the 
COMPLETE quality line of valves. 

Consult your Powell Valve distributor. If none is 
near you, we'll be pleased to tell you about our 
complete line, and help solve any flow control 
problem you may have. 


 . The Wm. Powell Company th 
POWELL Cincinnati 22, anio...109 year 


FIG. 2495 (Sectional)—Stainless Steel 
0. S. & Y. Gate Valve for 150 Pounds W. P. 
Double Wedge Disc is accurately guided to seat. 
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FIG. 375—Bronze 
Gate Valve for 200 
Pounds W. S. P. 





s 
Valve for 150 
Pounds W. P. Disc 
Opens Into Tank. 
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FIG. 2193—Large Ni-Resist* 
Gate Valve for 200 Pounds W. 0. G. 
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Petroleum in its liquid form has been known for cen- 
turies through ground seepages. The Greek and Roman 
worlds were acquainted with it; references to it are to be 
found in the Bible. Some Polish towns used oil for street 
lighting in the sixteenth century. Petroleum was collected 
from ground seepages in a primitive manner, however, and 
the experiment was soon abandoned. 

Russia was the first country to exploit petroleum com- 
mercially. A small plant, predecessor of modern refineries, 
operated in the 1820’s near Baku and supplied the local 
market with illuminating oils. Petroleum was collected from 
hand-dug pits and seepages. The plant was abandoned after 
a few years of operation but others opened soon afterwards. 
The first records of commercial production of petroleum 
were compiled in 1857 by Romania and in 1859 by the 
United States. 

Petroleum was first separated into fractions in 1788 by 
Winter.' When he placed crude oil in a flask and heated it, 
he noted first the appearance of a gas. He assumed that this 
gas was the evasive phlogiston, a hypothetical substance of 
the eighteenth century chemists. Then he collected a light 
liquid. The first real distillation of petroleum was conducted 
in 1798 by Hatchett who separated it into several fractions 
but did not know what to do with them. When in 1814 the 





The Author 


Dr. V. A. Kalichevsky has such an extremely wide grasp of and 
experience in the petroleum refining industry, its technology, 
chemistry, and engineering that any work he may do is worthy of 
the close attention of every person interested in these phases of 
the industry. His activities have ranged from the highest levels 
of forward-looking research to the smallest details of operating 
techniques and everyday methods for making products and con- 
trolling processes. 

His refining, technical, and scientific experience which furnishes 
a background for preparation of this book-length Refining Funda- 
mentals work, started about 1924. During the following five-year 
period he was research chemical engineer for Union Oil Company 
of California. From 1929 to 1931 he was research chemist with 
Standard Oil Development Company. Then followed a six-year 
period as section supervisor in Socony-Vacuum's research and 
development department. Promoted to general supervisor of that 
department for Socony, ‘Dr. Kali” broadened his experience and 
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of a consulting engineer to oversee its technical operational 
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Science, Who's Who in Engineering, Builders of the Chemical 
Century, and others. He is one of nine mentioned in the 1953-54 
Leaders in American Science. The list of books authored and co- 
authored by him include Modern Methods of Refining Lubricating 
Oils (1938); The Amazing Petroleum Industry (1942); Chemical 
Refining of Petroleum (with B. A. Stagner, 1933, 1942); Biografia 
de Petroleo (italy, 1952). His latest book, Petroleum Refining 
Agents, was co-authored with Dr. K. A. Kobe and is now in the 
process of publication. 

In addition to these bound works, Dr. Kalichevsky has pub- 
lished at least 60 articles on petroleum, its prcperties and re- 
fining methods. As the result of his research a score of patents 
have been issued to him. 

His professional affiliations attest to his diversity of interest 
and attainments. He is a full-fledged member of the American 
Institute of Chemical Engineers, the American Chemical Society 
(two of his books are ACS Monographs), The American Association 
for the Advancement of Science, the American Petroleum Institute, 
and The Texas Academy of Science. 

Reviewing the history of Dr. Kalichevsky's long experience in 
refining technology, it is obvious that his experience in every 
phase of this field has given him comprehensive knowledge of 
every process and problem in the refining field. He has worked 
with every possible ‘trouble’ in the field from the scientific de- 
velopment of a proper catalyst for a given purpose, to the 
choice, selection, and repair of a Yg in. valve in a pilot plant 
transfer line. He has wrestled with the paraffin wax in an ex- 
tremely high pour point crude and has successfully solved the 
problem of moulding and packaging water-white wax for “the 
carriage trade.” 

This experience and training in the refining technological field 
makes Dr. Kalichevsky especially capable in the presentation of 
this refresher course in Refining Fundamentals. 
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first flowing oil well was discovered in Kentucky, it was 
abandoned because of the absence of demand. 

In the United States petroleum was known for years as 
“Seneca Oil.” It was gathered from ground seepages in re- 
gions inhabited by the Seneca Indians, an Iroquoian tribe 
of North America which called itself Tshotinondawag or 
“people of the mountain.” Existence of petroleum in Amer- 
ica was first mentioned in 1627 by the Franciscan mis- 
sionary, Joseph de la Roche d’Allion, who visited this 
country and learned about the existence of petroleum from 
the Indians. 

Commercial utilization of petroleum began to make 
rapid strides with the invention of a lamp by Abraham Ges- 
ner, a Canadian geologist, in 1846. The lamp was designed 
for fuels obtained from oil shale but was well suited for 
utilizing petroleum distillates. The importance of this in- 
vention is overshadowed by the later rapid developments of 
the industry and it is difficult to realize the full meaning of 
this invention to our forefathers. Invention of a lamp which 
could be used at a very small expense was revolutionary. 

Gesner’s invention paralleled intensive studies of Pro- 
fessor Benjamin Silliman, of Yale University, on petroleum 
distillates and the possibility of using them as light sources. 
He was an ardent advocate of their acceptance by house- 
holds and greatly contributed to the success of the petro- 
leum industry in the first stages of its development. 

August 27, 1859, is the official daté of birth of the petro- 
leum industry in the United States. On that day “Colonel” 
Edwin L. Drake completed the first oil well at Titusville, 
Pennsylvania. The well was 691 ft deep and produced 20 
bbl of oil daily. With the market ready to absorb this 
initial production at a fair-return on the investment, the 
first oil boom in history was on. (In 1859 the quantity of 
oil produced was 2000 bbl; this figure rose to 500,000 bbl 
in 1860 and to over 2,000,000 bbl in 1861. Soon the quan- 
tity of oil obtained from under the ground could not be 
absorbed by the existing meager refining facilities, and in 
three years the price dropped from $20 to 10 cents per 
barrel. By that time, however, the usefulness of petroleum, 
both as an illuminant and a lubricant, was well established, 
and after the supply of raw material was assured, new 
refineries quickly sprang into being. 

While kerosine was the chief refinery product for a num- 
ber of years, its importance declined at the beginning of 
this century when the rapid growth of the automotive in- 
dustry developed a large demand for gasoline, formerly a 
waste product. In 1900 gasoline production was only 7,- 
000,000 bbl per year as compared to the present annual 
figure of 1,300,000,000 bbl, (3,570,000 per day) a two- 
hundred-fold increase. The present demand for kerosine, 
which includes such uses as fuel for diesel engines and 
tractors, is not over ten per cent of the total gasoline de- 
mand. The consumption of distillate fuel oil by domestic 
burners has increased rapidly since 1930, however, and is 
now five times greater than the demand for kersosine. 

The total quantity of oil recovered from underground is 
80,000,000,000 bbl, a volume equivalent to more than two 
cubic miles. Over 60 per cent of this oil was produced in 
the United States. 

The last member of the petroleum family is mineral wax. 
This wax known as ozokerite was discovered in 1833 in the 
Carpathian Mountains. Since then other similar deposits 
were found and are known under the names of hatchettite, 
scheererite, etc. These names are useful for differentiating 
between the properties of individual deposits. In this coun- 
try ozokerite is found in the far western states. Mineral 
waxes are employed in the manufacture of candles, colored 
pencils, polishes, and similar products. Another type of min- 
eral wax, known as montan wax is extracted from lignite, a 
variety of coal, and is not of petroleum origin. 


(The next chapter will appear in an early issue.) 
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The use of Thermal Conducticity Cell and 
**Electronic Brain’? permits greatly 


improved accuracy, higher speed in analysis 


Walter J. Podbielniak* 
and S. T. Preston* 


L ow-temperature Fractional Distilla- 
tion Analysis, or “LTFDA,” needs lit- 
tle introduction at this time. Rose’s re- 
cent thorough review of the method?® 
comprises 92 pages and includes a 
bibliography of 72 technical papers, 
exclusive of patents. While LTFDA 
has found its greatest application in the 
petroleum industry on hydrocarbon 
materials, it is interesting to note that 
Rose lists over 200 compounds, boil- 
ing between liquid air temperature and 
35 C, susceptible to analysis by this 
method. Included in this group are 
acetylene, chloro-fluoro compounds, 
oxygenated compounds, and many 


*Podbielniak, Inc., Chicago, Illinois. 


THE PETROLEUM ENGINEER, May, 1955 


other non-hydrocarbons now produced 
in the “petrochemical” as well as chem- 
ical industries. 

Why greater accuracy?—As with 
most other analytical methods of com- 
parable scope and versatility, the accu- 
racy attainable with LTFDA varies 
with the type of sample, the specific 
design and condition of the apparatus 
used, the analytical technique, and the 
intangible “human element” as dis- 
cussed by Podbielniak.*® 

Since LTFDA has become practically 
standard in the petroleum, petrochem- 


P 205. 


ical and synthetic rubber industries 
considerable attention has been given 
by many government and _ industrial! 
technical groups toward determining 
the agreement attainable between dif- 
ferent laboratories and toward in 
creasing the accuracy of the method 
by improvement and standardization of 
operating techniques. Among these 
groups are the National Bureau of 
Standards working through Subcom 
mittee VII of Committee D-3 of 
ASTM, the Rubber Reserve Cor- 
poration,'® Petroleum Industry Wa: 
Council,? a number of major petroleum 
companies,’ *: 16 29 the California 
Natural Gasoline Association and espe- 
cially the Natural Gasoline Associa- 
tion of America.®: © 


The latter. has for many years not 
only conducted surveys in which up to 
85 laboratories cooperated in analyz- 
ing synthetic “unknown” hydrocar- 
bon samples, to determine incidence 
and causes of error, *:* but has actually 
conducted a special Low-Temperature 
Analysts’ Training School at the Uni- 
versity of Oklahoma,’ from September 
1952 to June 1953. Statistical study 
of the results of the cooperative analy- 
tical surveys,’' pointed out many of 
the common causes of error, such as 
lack of correction for vapor holdup 
above column thermocouple, uncertain 
reflux liquid holdup corrections, incor- 
rect calibrations and calculations, in- 
adequate reflux ratios, poor location 
of thermocouple and others. The 
LTAT school served not only to cor- 
rect and sharpen the techniques of its 
already experienced analyst students, 
but also functioned very effectively as 
a clearing-house between analysts, ap- 
paratus designer and NGAA on corre- 
lation of apparatus design, physical 
constants and calculation standard and 
best analytical techniques. 

N.G.A.A. is continuing its coopera- 
tive analytical survey, and completing 
a comprehensive Manual for LTFG 
analysts, to continue improving indus- 
try-wide accuracy by these means. It 
has also seemed most desirable for 
the manufacturer to contribute to this 
objective by improving the apparatus 
itself, by 1) eliminating “Analvtical 
Enemy Number 1” or reflux liquid 
holdup; 2) greater automaticity, to 
place less dependence on training and 
skill of analyst; and 3) introducing a 
large number of specific improvements 
in apparatus and its operating controls, 
many suggested in LTAT School 
round-table discussions. 


Experiments to minimize or elimi- 
nate error due to variable liquid hold- 
up in column reflux—tIn all Low- 
Temperature Fractional Distillation 
Analysis (LTFDA) apparatus, there 
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"THERMOCON" RECORDING AND MULTIPLE SCALE SYSTEM 


FIG. 1. Thermocon recording and multiple scale system 


is a “pipe line” holdup of vapor be- 
tween the expansion stopcock or 
valve, beyond which the cumulative 
quantity of the distillate is measured, 
and the thermocouple junction tip, 
which indicates the identity of the dis- 
tillate and also the “break” or transi- 
tion point between separated compo- 
nents. While this vapor holdup may 
amount to as much as 15 cc, it is rela- 
tively simple to correct for it by calcu- 
lations,!? to within only one or two cc 
residual error. 


The above calculation does not ac- 
count for the liquid condensate which 
wets the thermocouple and the walls 
of the distilling tube above the thermo- 
couple tip, in a so-called “wandering 
upper condensation ring.”* One cc of 
liquid hydrocarbon is equivalent to 
approximately 225 cc in the vapor 
phase at its boiling point. Therefore, 
the liquid film on the distilling tube 
1 to 3 cm above the thermocouple 
can amount to from 20 cc to 65 cc ad- 
ditional “pipe line” vapor equivalent. 





A specialized training school for 
analysts will be opened by Podbiel- 
niak, Inc., late this summer or early 
fall, at 632 North Dearborn St., 
Chicago, it is announced. The lo- 
cation and time of opening of the 
school has been changed from the 


Special Analysts’ Training School 





announcement made last Novem- 
ber, the change being due to obtain- 
ing much better quarters and ac- 
commodations at the address given 
above. This school will be known 
as the Podbielniak Institute. 
Training courses will be given to 
operators interested in analytical 
distillation techniques that have 
been developed by the company, 
particularly in the principles, theory 


and practice of low temperature 
distillation analysis. The curriculum 
will be extended to include discus- 
sions and classes of the “Pod” cen- 
trifugal principle of solvent extrac- 
tion. Training will include a great 
deal of information not found in 
textbooks or current handbooks. 
Courses will last for two weeks, 
probably, although final decision 
had not been reached at press time. 
The institute is intended among 
other objectives to continue the ex- 
cellent work of NGAA. Low- 
Temperature Analysts’ Training 
School held at Norman, Oklahoma, 
from September, 1952, to June, 
1953. 
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This is practically impossible to correct 
for satisfactorily, because of its varia- 
bility with column heat input, boiling 
point, boiling point difference of hydro- 
carbons distilled, distillate rate, etc. 
The resulting uncertainty in determin- 
ing exact breakpoint, i.e., as between 
20 cc to 65 cc, obviously corresponds 
to a substantial and erratic percentage 
error for the size samples usually taken 
in LTFDA; it well deserves to have 
the finger put on it, as “Analytical En- 
emy No. 1.”8 

Although a great deal of experi- 
mental work has been done for many 
years in the endeavor to stabilize and 
minimize the “wandering condensation 
ring” above the thermocouple, little 
success was gained, except with a com- 
plicated commutated multiple spaced 
thermocouple arrangement® which did 
not prove practical. The following were 
also tried: 

1. Various Liquid Nitrogen Vapor- 
izers—Literally a hundred or more dif- 
ferent designs were tried, in the aggre- 
gate, with the objective of stabilizing 
“wandering upper condensation ring” 
to either just at the thermocouple junc- 
tion or at least to a fixed location above. 
They ranged from complicated shapes 
intended to vary distribution of evapo- 
rative and sensible heats of liquid nitro- 
gen in special ways, to a simple “cork” 
vaporizer used with sensible heat only. 
None solved the problem satisfactorily. 





heat 












7 
tions- 
woul: 
uppe: 
jacke 
tried, 
mm, 
that 1 
locat 
sectic 
rise @ 
tende 
such 
furth 

3. 
cepti 
tion 
paral 
out | 
tillat 
after 
a bil 
vapo 
spec: 
mini 
Thes 
jecti 
cost 
and 

4. 
viou 
by \ 
be n 
sam 
port 
larg 
Gric 
vact 


is a 
this 
anal 
“lea 
leas 
for 





TH 





on LSS 


oe c. 






2. Reflux Distilling Tube Modifica- 
tions——On the theory that condensate 
would not form in a suitably insulated 
upper section of the distilling tube, air- 
jackets, silvered or unsilvered were 
tried, including small bores, 2.5 to 3.5 
mm, in such sections.* It was hoped 
that if the thermocouple junction were 
located just below such an insulated 
section, condensate could not possibly 
rise above this point. But a pronounced 
tendency for condensate to flood within 
such insulated sections discouraged 
further experimentation. 

3. Re-Analysis Techniques — Ac- 
cepting the reflux liquid holdup situa- 
tion as an unavoidable evil, many ap- 
paratus and techniques were worked 
out for physical collection of the dis- 
tillate fraction immediately before and 
after the break, and re-analyzing it as 
a binary mixture, by determining its 
vapor pressure,'* re-distilling it in a 
special smaller column,'* or by deter- 
mining its thermal conductivity.'® 
These methods accomplished their ob- 
jective of increased accuracy but at the 
cost of more complicated, laborious 
and exacting apparatus and techniques. 

4. Use of Larger Samples Ob- 
viously, the percentage error introduced 
by variable reflux liquid holdup could 
be minimized by charging much larger 
samples into the column. To avoid pro- 
portional increase in distillation time, 
larger diameter, high capacity Heli- 
Grid packed distilling tubes, kettles and 
vacuum jackets were developed.* This 
is a practical method of minimizing 
this type of error, especially when the 
analyst is careful to keep his column 
“lean” with reflux liquid, and when at 
least an approximate correction is made 
for the reflux liquid holdup.* 





Identification by Thermal 
Conductivity . 

It had long been realized, of course, 
that the root of the trouble lay in the 
use of the dew point method of deter- 
mining identity of distillate, requiring 
considerable liquid at precisely dew 
point temperature to wet and warm 
the thermocouple, affected by radiant 
heat, etc. Other methods of identifying 
distillate, in vapor phase, such as de- 
termining a) dielectric constant, b) 
refractive index, c) specific gravity, d) 
infrared characteristics, and e) thermal 
conductivity, were considered. Of all 
these, the determination of thermal 
conductivity appeared to be the most 
suitable, because of its fundamental 
simplicity, low volumetric cell holdup 
requirements and room temperature 
operation. 

The first experimental work on iden- 
tifying distillate by thermal conduc- 
tivity instead of dew point in LTFDA 
was done at the University of Texas, 
1951 to 1952, by S. T. Preston, as a 
part of the research program of the 
Texas Petroleum Research Commit- 
tee, under its director, Professor G. H. 
Fancher. A modified commercial cell 
was used, suitable circuits developed, 
and considerable progress made in the 
project. Experimental thermal conduc- 
tivity cells were demonstrated by Pres- 
ton at the NGAA Low Temperature 
Analysts’ Training School at Norman, 
Oklahoma. 

Since 1953, the authors and their 
associates at Podbielniak, Inc., have 
worked intensively on the development 
of a thermal conductivity cell, circuits 
and associated components to meet the 
following stringent but obviously nec- 
essary requirements of LTFDA: 1) 
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FIG. 2. Typical distillation curve of cracked refinery gas 





PROPYLENE 


DISTILLATE THERMAL 
CONDUCTIVITY CURVE 


sample—single-pen, 





Low vapor holdup, about 2 cc; 2) Sen- 
sitivity high enough to distinguish pro- 
pylene from propane, isopentane from 
n-pentane; 3) Non-critical as to flow, 
within usual LTFDA distillate rate 
limits; 4) Without significant lag in fol- 
lowing rapidly changing distillate com- 
position; 5) Relatively insensitive to 
pressure changes, and 6) Stable and 
free from drift. Add to this the desir- 
ability of retaining the usual tempera- 
ture curve, to be simultaneously plotted 
in some way with the thermal conduc- 
tivity curve, and the magnitude of this 
development project can perhaps be 
appreciated. 

ihe final cell and its arrangement is 
illustrated diagrammatically in Fig. 1, 
showing the cell construction, the cir- 
cuitry for switching sensitivity ranges, 
a motor drive (1 cycle per minute) 
commutating switch to effect practical- 
ly simultaneous plotting of both tem- 
perature and thermal conductivity 
curves, together with time rate indica- 
tion. The conventional —200 C to 100 
C temperature scale, and two calibrated 
thermal conductivity reference scales, 
plus two expanded off-scale ranges are 
also shown in Fig. 1. It will be interest- 
ing to note the relative positions of the 
usual components analyzed on the 
thermal conductivity scales, versus 
more customary temperature scale. The 
location of the cell in the complete 
analytical apparatus is shown in Fig. 4, 
ahead of the distillate rate and shut- 
off valves, by-passing completely all re- 
flux liquid holdup, and most of the 
“pipe line” vapor holdup—thus annihi- 
plishing the major objective of annihi- 
lating Analytical Enemy Number |. 

The actual performance of the 
“Thermocon,” a name conveniently 
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These charts are used by Kellogg to show correlation of 
rich mixture performance number (F-4 P.N.+4.6 CC Tel/Gal) 
of aviation alkylate with operating variables. 
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1 Kellogg Alkylat 


‘INVESTMENT PAYOUT IN ONE 


A quick way to higher octane ratings at lowest 
operating and investment costs is sulfuric acid 
alkylation — utilizing Kellogg’s unique cascade 
reactor and auto-refrigeration system. 
Providing exceptionally high yields of superior 
alkylate, this Kellogg process sharply reduces 
the cost of the isobutane recycling equipment; 


maintains acid consumption at the lowest pos- — 


sible level; assures efficient mixing in reaction 
sections at low horsepower. 

The accompanying co-ordinates demonstrate 
a few of the variables confronting the alkylate 
process engineer. The curves of these co-ordinates 
have been worked out through Kellogg research 
and experience, and the design results are avail- 
able to refiners planning new alkylate capacity. 

An example of what Kellogg alkylation can do 
in attaining premium results working with vari- 





10 


ous blending components is provided by a recent 
study undertaken by Kellogg engineers of a 
proposed new 25,000 BPSD refinery on the Gulf 
Coast. Here, alkylation of total C3 and C, olefins, 
assuming extraneous isobutane available at nom- 
inal price, results in the production of 15 volume 
percent on crude of high octane alkylate, with a 
payout on incremental investment over a base 
case of well under one year. 

A comparable study of incremental alkylation 
not requiring extraneous isobutane, but com- 
pared with a base case incorporating non- 
selective catalytic polymerization, shows a pay- 
out of just over a year. Under these conditions 
alkylate production amounts to 6 volume per- 
cent on crude, and the combined alkylate plus 
catalytic polymer to slightly over 9 volume 
percent. 


REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 





In Canada: The Canadian Kellogg Company, Limited, Toronto. In Europe: Kellogg International Corporation, London 





SUBSIDIARIES OF PULLMAN INCORPORATED 


To obtain more information on products advertised see Page E-41 
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ELECTRONIC DISTILLATE RATE MODULATING SYSTEM 


FIG. 3. Electronic distillate rate modulating system 


coined to designate the thermal con- 
ductivity cell (circuitry, scales and as- 
sociated components, is illustrated in 
Fig. 2, representing an actual distilla- 
tion record of a cracked refinery gas as 
faithfully as compatible with reproduc- 
tion requirements. Most interestingly, 
hydrogen and nitrogen are positively 
distinguished, evidencing substantial 
separation under actual column condi- 
tions. Ethylene from ethane and propy- 
lent from propane are distinguished 
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more positively, and more correctly 
by thermal conductivity than by tem- 
perature. The difference in break loca- 
tion between the thermal conductivity 
and the temperature curves, as illus- 
trated in Fig. 2 between ethylene and 
ethane discloses plainly the effect of 
reflux liquid holdup on the usual tem- 
perature curve. 

As developed, the Thermocon has 
other valuable features besides inher- 
ent freedom from all liquid and most 
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FIG. 4. Automatic low temperature analytical distillation apparatus—Dual 
recording of distillate thermal conductivity and of reflux temperature 
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vapor holdup effects. The thermal con- 
ductivity of gas mixtures is practically 
a linear function of composition, and 
thus permits more accurate location of 
exact cutpoints, based on equal area 
determination, than the non-linear tem- 
perature composition relationships, 
Gratifyingly, the thermal conductivity 
of the gases hydrogen and methane to 
propane, inclusive, is practically con- 
stant from 200 to 800 mm of mercury, 
unlike boiling point. The vapor holdup 
correction for cutpoint location in 
thermal conductivity curves is about 5 
cc thus making possible accurate an- 
alyses of gas samples as small as 100 
ce, as will be explained later. The fea- 
ture of dual recording of both proper- 
ties is found to be invaluable in actual 
use, as a positive two-property check on 
each component, as a check on actual 
column operation, and in the case of 
new components, for which thermal 
conductivity data are not yet available. 

One of the first uses of the prototype 
thermal conductivity cell was to evalu- 
ate completely, for the first time, the 
usual range of variation of reflux liquid 
holdup above thermocouple, with the 
interesting finding, among others, that 
this holdup was greatest for com- 
pounds of least boiling point difference, 
as isobutane and n-butane. 

A priori, with elimination of hold- 
ups, linearity, etc., it would be expected 
that the use of the Thermocon would 
improve the general accuracy of 
LTFDA. The results of more than 100 
distillation analyses on Phillips and 
other synthetic gas samples of known 
composition, as illustrated in the series 
of runs in Table 1, do show a very sub- 
stantial reduction in residual errors on 
component percentages from the true 
composition. This could also be verified 
positively by comparing the indica- 
tions of the temperature versus the 
thermal conductivity curve on each 
chart. It can be observed, that when the 


TABLE 1. Thermecon analyses on 
samples of known composition 


Phillips Mixture No.32  Mol% Mol%  Mol% 


Run #1 Run #2 — Synthesis 
C3 2.41 2.61 2.62 
iC, 23.85 23.60 24.04 
nC, 73.73 73.79 73.34 
Average deviation 0.26% 0.30% 
Phillips Mixture No. 39 
Co : 5.39 5.29 5.40 
Propylene 15.52 15.44 15.85 
C : 74.90 75.15 74.55 
PI  cdseswess 4.19 4.12 4.20 
Average deviation..... 0.18% 0.30% 


N.G.A.A. Gas Sample No. 1 


No 13.23 13.00 12.99 
Cy 74.78 75.01 75.03 
C3... . 6.38 6.38 6.31 
C3 . 3.75 3.75 3.67 
Ass. 0.43 0.43 0.44 
nC... , ny 0.93 0.93 1.00 
iCs+. . 0.50 0.50 0.55 
Average deviation...... 0.109% 0.043% 


* Statistically derived true composition. 


column is operated improperly, with 
“fat” reflux, or not brought to thermal 
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equilibrium, or distillate rate is too 
high, that the temperature curve indi- 
cates incorrect percentages, probably 
due to heavy and variable reflux liquid 
holdup. The thermal conductivity 
curve, however, can be computed to 
accurate percentages. 

With the successful elimination of 
reflux holdup error, it then became 
possible to evaluate other residual er- 
rors due to apparatus design. 

1. Distillate Measuring System — 
The automatic distillate curve record- 
ing arrangement, as illustrated in Fig. 
4 was checked by entering exactly 
known volumes of air and hydrocarbon 
gases into the system, to compare with 
the properly computed values derived 
from resulting chart travel. A small 
residual error was found, which was 
proved conclusively to be caused by 
sorption of gases in the stopcock lubri- 
cant. Considerable loss of material (10 
to 20 gas cc) due to sorption was ob- 
served with hydrocarbon, rubber, and 
silicone base stopcock lubricants. The 
amount of material sorbed increases 
rapidly with an increase in the molecu- 
lar weight of the gas in the system. As 
the result of considerable experimen- 
tation, a non-sorbing lubricant was de- 
veloped which effectively eliminated 
errors due to sorption. Using the newly 
developed stopcock lubricant, the 
standard distillate recording system 
was found to be precise to within 1 to 
2 gas cc. 

2. Separation in Column. 

(a) Non-Condensables. As al- 
ready noted above, even hydrogen 
and helium, as well as nitrogen, are 
partially separable in the column, 
when using maximum liquid nitro- 
gen cooling. However, it was not 
possible to measure the amount of 
this separation before, by tempera- 
ture alone, without the determination 
of thermal conductivity of the dis- 
tillate, as in Fig. 2. The analytical 
usefulness of the separation thus at- 
tainable is still to be evaluated by 
experience with the new apparatus. 

(b) Components Boiling> 20 C 
Apart. It was most gratifying to note 
that with the use of the “Thermocon,” 
methane from ethane, and ethane, 
propane and isobutane, as in LPG 
samples, can be separated by current 
design low-temperature fractionating 
columns'‘ to within only 2 to 4 gas 
ce error on cutpoint estimation. It 
was now found possible, on LPG 
samples at least, to cut radically 
down sample sizes, to 200 cc vapor 
or less, thereby reducing analysis 
time to only about an hour, and still 
obtain consistent high accuracies as 
illustrated in the test data in Table 2. 
(c) Components Boiling 5 to 15 

C Apart. Ethylene from ethane, 
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FIG. 5. View of Thermocon Unit assembled, ready for service 


propylene from propane (Fig. 2), 
isobutane from n-butane, and iso- 
pentane from n-pentane are distin- 
guished more sharply by this cell 
than by temperature. It now appears 
that on such close boiling compo- 
nents, the thermocouple does not do 
justice to the separation actually ob- 
tained in the column, due perhaps to 
conduction and other effects, as well 
as to reflux liquid holdup error. Note 
the very great sensitivity of Thermo- 
con on isobutane versus n-butane 
separation, as shown on expanded 
ranges No. 3 and 4 in Fig. 1. 


Automaticity and Speed Increased 


An apparatus in good order, correct 
general analytical technique, and close 
continuous manual and/or automatic 
control of column pressure and distil- 
late rate are prerequisite to attain the 


accuracies described above. Obviously 
accurate analyses cannot be expected 
with a leaking, dirty and otherwise 
poorly maintained apparatus, or with 
water in the sample, runaway distillate 
rates, etc. It was felt that there was 
room for considerable improvement 
however, in automatic variable distil- 
late rate control, to 1) extend auto 
matic control to close-boiling compo 
nents, as isobutane versus n-butane 
and propylene versus propane, current 
ly distilled at constant low (time con 
suming) rates, and 2) permit the sub- 
stantial (100 to 300 per cent general 
increase of distillate rates throughout 
analysis, as shown possible by Starr et 
al,!° and thereby corresponding reduc- 
tion in analysis time, without significant 
loss in accuracy. The previously experi 
enced difficulties at high distillate rates, 
of controlling reflux liquid holdup and 
of securing correct thermocouple indi 
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cation, are not, of course, experienced 
with thermal conductivity recording. 

In the current automatic LTFDA 
apparatus, the distillate rate valve 
tended constantly to open slowly with 
time and to close rapidly, when 1) col- 
umn pressure dropped below preset 
lower limit, or 2) reflux temperature 
(single top thermocouple) rose 0.1 C 
or more. It had been appreciated that a 
differential thermocouple with junc- 
tions spaced two or three inches apart 
at top of column packing,'® would an- 
ticipate the ‘break’? much sooner, 
would be more sensitive, etc. Experi- 
ments by the authors and others, using 
such a differential thermocouple to ef- 
fect on-and-off control of the standard 
distillate rate valve, were encouraging. 

Accordingly, what turned out to be 
a very ambitious and frequently frus- 
tating development program was set up 
around the idea of electronic modula- 
tion of distillate rate valve opening, 
from the differential thermocouple sig- 
nal. The simplified diagram, Fig. 3. 
shows the final “electronic brain” as it 
has been dubbed in the authors’ labora- 
tory. A high-gain, drift-free amplifier 
operates a solenoid valve in the hydrau- 
lic servo system, to close down distillate 
rate valve, when the differential couple 
sends a signal due to temperature dif- 
ference. A suitable bridge circuit pro- 
vides for three sensitivity ranges (to 
compensate for major changes in boil- 
ing point difference of components 
currently distilled) and an adjustment 
for electronically limiting upper valve 
travel, using the slide-wire and con- 
tact on the rate valve as illustrated. 
The maximum opening of the rate 
valve is controlled by zero suppression 
in the bridge circuit, and the degree of 
closing is directly proportional to the 
temperature difference existing at the 
differential couple. It is preferred to 
set the lower knurled nut limit on the 
rate valve to establish thus mechan- 
ically, a definite minimum low rate, 
as determined by experience. 

When the upper two or three inches 
of column packing are wet with a sin- 
gle pure component, the differential 
thermocouple sends no signal, and the 
distillate rate valve opens to maximum 
setting, to expedite the distillation far 
beyond usual cautious practice. There 
is no danger, since as soon as the next 
higher boiling component contacts the 
lower junction of the differential ther- 
mocouple, the control immediately 
closes the distillate rate valve, modulat- 
ing the amount of opening and thereby 
increasing the reflux ratio. Even on 
the separation of ethylene from ethane 
(Fig. 2) the high sensitivity 4 C total 
span range is amply adequate, to con- 
trol the situation completely without 
analyst intervention. 
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In actual use, the electronic distillate 
rate control as described is so effective 
in meeting almost all analytical situa- 
tions, that even with cracked gas sam- 
ples, little of the analyst’s time or even 
attention is required throughout the 
distillation proper. More important is 
the greatly increased speed of distilla- 
tion, since the control is now driving 
the column to its very limit of separat- 
ing rate, at all times, instead of follow- 
ing necessarily highly conservative 
maximum distillate rates, as has here- 
tofore been necessary. The time saving 
varies greatly with type of sample, and 
with control adjustments, but experi- 
ence to date indicates that distillation 
time can frequently be cut in half with- 
out any sacrifice of accuracy. Finally, 
since the analyst is now considerably 
relieved of the responsibility and bur- 
den of setting and checking maximum 
safe distillate rates throughout the dis- 
tillation, to the extent the effect of the 
human element on the accuracy of the 
results, is minimized. 


“*Short-Cut’’ Methods 

The thermal conductivity cell prin- 
ciple makes possible several effective 
short-cuts to analysis results, as fol- 
lows: 

1. Small Samples. With LPG and 
similar simple type hydrocarbon ma- 
terials, samples as small as 100 cc to 
200 cc may be charged in the column 
and analyzed in about an hour, with 
satisfactory accuracy, as evidenced in 
Table II. 


TABLE 2. Thermocon analyses with 
500 cc receiver 





Sample size = 140 to 180 M1 of gas. 
Distillation time, including charging, less than one horu on 
all test. 

Propane-isobutane system 


Test No.1 Test No.2 Test No.3 
C3 (synthesis).... 51.136% 50.040% 50.511% 
C3 (calculated)... 51.145% 49 937% 50.321% 
Deviation....... +0.009% —0.103% —0.190% 
Isobutane-n butane system 
Test No.1 Test No.2 Test No.3 
iC, (synthesis)... 49.897% 38. 508% 59 .003% 
iC, (calculated)... 49.906% 38.5927, 58.6957 
Deviation. ...... +0.009% +0.084% —0.308% 
Ethane-propane system 
est No. 1 
ES EEL ESE 52.567% 
C2 (caleulated)................ : 52.7567 
Se eee +0.189% 
Methane-ethane system 
est No. 1 
C; (synthesis)......... Fotis 50. 270% 
C; (caleulated)............ ; 50.2387, 
EEG nnaptncsiecsatecaas sig —0.032% 











2. Use of High Distillate Rates. 
Even on close-boiling components, as 
isobutane from n-butane, once the 
pure isobutane plateau is established, 
the distillate rate control is adjusted to 
rush through the break in very short 
time, even though this procedure con- 
siderably lengthens the sloping por- 
tions of the break. With the expanded 
ranges, 3 and 4, of thermal con- 
ductivity, which is closely linear with 
composition, it has been found pos- 
sible, even on such “sloppy” breaks, to 
determine the cutpoint, by the equal 
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area method, with surprisingly little 
error, considering the great time say- 
ing. This is a new and useful concept in 
LTFDA technique. 

3. Re-Analysis of Fractions by 
Thermal Conductivity. This method 
has considerable potentiality both for 
short-cut use, and for checking pur- 
poses. Thermocon automatic recording 
apparatus as shown in the general dia- 
gram, Fig. 4, provides for a special 
one-liter magnetically stirred receiving 
bottle, and for suitable connections be- 
tween this bottle, the thermal conduc- 
tivity cell, and the Toepler pump. With 
this arrangement it is possible to with- 
draw any distillate fraction, as the en- 
tire mixed portion of the isobutane— 
n-butane break, into the one-liter re- 
ceiver, recording volume on the chart 
in the usual way, mix the receiver con- 
tents magnetically for a minute, then 
pass the mixed vapor, using the Toepler 
pump, through the thermal conduc- 
tivity cell until an equilibrium reading 
is obtained. For a binary mixture, using 
suitable calibration charts for standard 
pressures, it is possible thus to deter- 
mine the composition of the break 
fraction, within 0.5 to 1.0 per cent, 
within about five minutes. 

The use of this method to check ac- 
curacy of cut-points normally ob- 
tained, is obvious. Another use of it is 
for the analyst to abandon completely 
the attempt to get a well-defined break 
between two close-boiling components, 
and to gallop the distillation through 
with a sole objective of securing a 
binary fraction, to be resolved by ther- 
mal conductivity re-analysis only. 


Redesigned Apparatus 

It will readily be appreciated that the 
Thermocon, the “electronic brain” and 
the re-analysis arrangement described 
above represent quite a radical change 
in the instrumentation, connections 
and general layout of the basic auto- 
matic recording LTFDA apparatus 
known to the industry. It, therefore, 
became desirable to design a new 
model, as illustrated diagrammatically 
in Fig. 4 and in the photograph, Fig. 5. 

The control panels in the new appa- 
ratus are completely revised to incor- 
porate the new features, also to make 
possible simplified wiring, easier main- 
tenance and operation. The apparatus 
table is now integral, and contains the 
thermostatic circulating air-type bath, 
a compact closed cycle circulating 
pump arrangement for the hydraulic 
control, and convenient drawers. 

The special Brown Electronik re- 
cording potentiometer plots dual curves 
for both temperature and thermal con- 
ductivity with a suitable commutating 
switch, as illustrated in Fig. 1 in detail. 
A separate time-rate jog curve is not 
required as the vertical intervals be- 











~w 


or 











tween crossover lines on the curves are 
proportional to time rate. 

The thermostatic air-bath makes pos- 
sible the convenient use of different ca- 
pacity receiving bottles, as has become 
necessary with the new devices and pro- 
cedures. The selective stopcock mani- 
fold was divided and revised, also all 
the vapor connections, to make possi- 
ble the handling of very high distillate 
rates without undue pressure drops, as 
well as gas samples as small as 100 cc 
without large errors due to excess 
holdup in lines. The receiving mano- 
meter was changed from 8.0 mm to 
only 3.0 mm bore, to make practical 
the elimination of the “compensating 
taper” and its use with bottles of va- 
rious sizes without significant error or 
laborious calculations. The gas sam- 
ple entering system was automatized, 
as illustrated. 

It is believed by the authors that the 
apparatus and procedures reported in 
this paper, will be found to contribute 
substantially to the problem of improv- 
ing industry-wide accuracy, as dis- 
cussed at the beginning of this article, 
as well as to improve the utility and the 
economics of this method of analysis, 
through reduction of necessary an- 
alysis time and personnel manhours. 
The invaluable help of the large fra- 
ternity of users of LTFDA in submit- 
ling criticisms, suggestions and reports 
of their experience with the method, 
and the specific organized help of the 
NGAA, through its cooperative inter- 
laboratory surveys, LTAT School, etc., 
in indicating most useful directions of 
apparatus improvement and develop- 
ment, are most gratefully appreciated 
by the authors and their associates. 


: *Podbielniak, Inc., Chicago, Illinois. 


Acknowledgments 

The authors wish to express their 
appreciation to their associates,* Wlad- 
zia G. Podbielniak, Dr. Collin M. 
Doyle, Carl Marco and Peter Turkal, 
for inspiration, assistance and helpful 
suggestions in carrying out the develop- 
ment program here reported and in 
writing this paper. 


References 


1. Esso Standard Oil Company, “Analysis of 
Hydrocarbon Mixtures by Low Tempera- 
ture Distillation—Podbielniak Method.”’ 

- Humble Oil and Refining Company, ‘“‘An- 
alysis of Normally Gaseous Hydrocarbon 
Mixtures by Low Temperature Distillation 
—Podbielniak Method” (July 29, 1944). 

3. Miller, A. J., “‘Progress Report on Low 
Temperature Fractional Analysis Project 
for Liquid Hydrocarbons,” Petroleum Re- 
finer, Reference Annual, 21, p. C-40-44 
(July, 1949). 

4 Miller. A. J., “‘N.G.A.A. Fractional An- 
alysis Program,” Petroleum Engineer, 24 
No. 9, p. C-31-36 (August, 1952). 

- Natural Gasoline Association of America, 
“N.G.A.A. Recommended Procedure for 
Analysis of Saturated Hydrocarbon Gases 
by Low Temperature Fractional Distilla- 

_ .tion,”” (April, 1946). 

- Natural Gasoline Association of America, 

“Proceedings of the Seminar on Low Tem- 
perature Fractional Analysis of Liquid Hy- 
drocarbon Mixtures’? (March 15-16, 1951). 

- Training School for Natural Gasoline Plant 

Analysts, Chemical Engineer News, 30, p. 


nw 


w 


= 


uv 








THE PETROLEUM ENGINEER, May, 1955 


2093 (May 19, 1952). 

8. Podbielniak, Ww. J., ‘“‘Low Temperature 
Fractional Analysis of Liquids and Gases; 
Part 2, Fundamental or Operating Tech- 
nique, Causes and Cures of Errors,’”’ Petro- 
leum Refiner (April and May, 1951). 

%. Podbielniak, W. J., ‘“‘Analytical Distillation 
and its Application to the Petroleum In- 
dustry,”” TAC Report HcAC-6. American 
Petroleum Institute (May 12, 1944). 

10. Podbielniak, W. J., Doyle, C. M., Marco, 
Carl and Turkal, Peter, “Recent Improve- 
ments in Mechanized Low-Temper ature 
Analytical Distillation Apparatus.” 

11. Preston, S. T., “‘Progress Report on the 
NGAA School of Low Temperature Frac- 
tional Analysis,’’ Proceedings of the Nat- 
ural Gasoline Association of America 32nd 
Annual Convention, May, 1953, Houston, 
Texas. 

12. Preston, S. T., “Correct Low Temperature 
Fractional Distillatoin Analysis for Vapor 
Holdup,” Petroleum Refiner, 32, No. 4, 
April, 1953. 

13. Preston, S. T., 
tional Analysis, 


“Low Temperature Frac- 
Journal of Engineering 


20. 


M‘CORD: 


3. Shell 


& Industri 


1952) 


- Preston, S. T. 
“Low Temperature Distillation,” 


al Research, 


and 


Refiner, 33, No. 4, p. 13 


. Rese, Arth 
DISTILLATION, 


Gases and 


ur and Elizabeth, 


“Dist 


Low-Boiling 


11, No. 4 (Summe 


Podbielniak, W 


Petroleu 
2-34. 

Chapter I\ 
illation of L ‘iquefi¢ 
Liquids, Inte 


science Publishers (1951). 


perature 
Method Se 


. Smith, D. E., “ 


Davidson, v. M., 


ature Fra 


Chemistry, 


Development Company, 


Fractional 
ries, 399/47G 


ctional 
21, No. 10, 


ber, 1949). 
Universal Oil Products Company, ‘‘Gasolins 


Centent of Gas 


lation” (1 


-Low 
940). 


Auxiliary 


“Low Tem 
Distillation,” She 
(1947). 
Techniques in | 


Temperature Fractional Analysis. 

. Starr, C. E., Jr., and Lane, Trent, ‘‘Ac 
racy and Precision of Analysis of Ligt 
seni gene hero rll Analytical Cher 
istry, 21, 72 (1949). 

. weave, ©. "E. Jr.; Anderson, J. S. 


“Laboratory Low Tempe 
Distillation,” 


Anal ft 
p. 1197-1200 (Oct 


Temperature Dist 


kkk 


Tubular 


ite 


Foo 


SF re csae 


The McCord ‘‘SF”’ Lubricator delivers a pre- 
determined quantity of oil under pressure at 
regular intervals to cylinders or bearings. 
A new improved tubular clearsight feed, a 





McCord development, shows delivery and 
quantity of oil. It may be cleaned without 
removing from pump. Other McCord advan- 
tages are easy removal of pump units, welded 


steel tanks, wide variety of drives, and a 


new graduated oil level gauge providing 
greater visibility. McCord offers you an out- 


standing 


lubricator, 


further 


improved to 


provide better service. Deliveries are prompt. 


LUBRICATOR DIVISION 


M‘CORD CORPORATION 


Detroit 11, 


Michigan 


To obtain more information on products advertised see Page E-41 
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Shop maintenance, repairs 
fire protection integrated 





SINCE 1609, when the first white 
man, Henry Hudson, sailed up the 
Delaware River, the site of the Pauls- 
boro Refinery has been of great interest, 
both historically and industrially. Dur- 
ing the Revolutionary War it was an 
anchor point for the famous Chavaux 
de Frise that protected Philadelphia 
from British warships. During the 
growth years of America it was farm- 
land. Then, beginning in 1916, the 
Vacuum Oil Company purchased 
nearly 900 acres and erected the first 
units of the Paulsboro Refinery. Some 
of the petroleum industry’s most revo- 
lutionary developments—such as frac- 
tionating and catalytic cracking units 
—were first erected at Paulsboro. Here, 
too, the most modern and the most ef- 
fective communication ever developed 
finds extensive application. Socony- 
Vacuum Oil Company utilizes two-way 
radio communication to make efficient 





*Editor, Communications News, Radio Corpo- 
ration of America, Camden, New Jersey. 
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with two-way radio communicatoin 


FIG. 1. 900-acre Paulsboro, New Jer- 
sey refinery operates its jeeps, trucks, 
cranes via radio to cut labor costs. 








FIG. 2. Chief dispatcher, Henry Can- 
navo, handles 250 messages a day, 
as he keeps tally on truck movements. 


HOW RADIO HELPS 
REFINERY OPERATION 


PAUL A. GREENMEYER* 


its materials handling, plant protec- 
tion, and maintenance service opera- 
tions. 

The refinery is spread over 900 acres 
as far as the eye can see. It is com- 
pletely independent of all municipal 
services; it takes care of its own electri- 
cal, gas, and water services, has its own 
fire-fighting protection, maintenance 
and sanitation. It has approximately 12 
miles of railroad track and a trackmo- 
bile to move tank cars in the marshall- 
ing yard. Socony owns 2600 ft of dock 
and can handle as many as three 
tankers, one package ship and one 
lighter simultaneously. Petroleum prod- 
ucts are shipped and received to and 
from all parts of the world. 


Mobile Maintenance 

Drivers roam over the refinery’s en- 
tire 900-acre expanse with their trucks, 
trailers, and other special equipment— 
even to moving freight cars around on 
refinery tracks (Fig. 1). There may be 
a filling and grading job way down in 
the tank farm or a delivery of an air 
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compressor or welding machine to a 
line under repair. All of these depend 
on the timely arrival of the refinery’s 
mobile maintenance equipment which 
is hauled by truck or fork lift. 

In an area the size of Paulsboro, 
mobility is important. In many cases, 
the equipment goes to the job rather 
than the old method of bringing the re- 
pair job into the shop. Repairs are thus 
speeded up and maintenance, always 
a big job in a refinery, is more efficient. 

Keeping track of all the equipment 
and trucks as they spread out over the 
refinery, some of it constantly moving, 
is a big job. Calls are continually com- 
ing in on the dispatcher’s phone asking 
for something to be picked up, brought, 
moved, or hauled away. Knowing what 
truck or equipment is nearest to the job 
at the moment is quite a trick. 

The trick is two-way radio. The dis- 
patcher can keep in constant touch with 
truck drivers all over the area, passing 
on and receiving information. Without 
two-radio, the automotive group would 
completely bog down. It’s the big an- 
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swer to operating a fleet of trucks on a 


hundred different jobs (Fig. 2). 


Socony Radio System 

One base station and 15 mobile radio 
units are employed. The base station 
employs a 100-watt FCA “Carfone” 
transmitter which is located in the ga- 
rage of the automobile pool. Immedi- 
ately adjacent is an 80-ft tower, sup- 
porting an RCA ground-plane antenna 
(Fig. 3). 

Mobile radio equipment is installed 
in 5 load luggers, 3 pickups, 1 plant 
protection vehicle, 3 stake trucks, 1 
jeep, 1 fork lift, 1 winch truck, and a 
station wagon. The mobile radio trans- 
mitter and receiver are contained in a 
16-gage steel case, approximately 15 
by 20 by 5 in. They are usually installed 
underneath the driver’s seat, in trucks, 
but in some cases are mounted inside 
weatherproof metal boxes atop the cab 
(Fig. 4). Controls, loudspeaker, and 
microphone are mounted on the dash 
within easy reach of the driver. This 
mobile radio is powered by the regular 
truck (or car) battery. 

The base station equipment consists 
of transmitter, receiver, power supply, 
and controls. One set of controls is 
mounted on the dispatcher’s desk at the 
automotive pool. By this means he can 
communicate with all radio-equipped 
vehicles. Another set of controls (re- 
mote controls) is installed at guard 
headquarters. Thus, the radio system 
can be operated from either point. Both 
can use the system alternately, or either 
can assume complete control. The base 
station equipment is powered by reg- 
ular commercial 110 v a-c supply. 


The radio system provides a cover- 
age of 20 miles in all directions from 
the main station. It permits two-way 
communication—from truck to dis- 
patch and vice versa—over this range. 
This amounts to a coverage of over 
1000 square miles, not only blanketing 
the entire refinery area but also most 
of the surrounding metropolitan area. 
This is desirable because each day at 
least one truck makes a trip outside the 
plant for pickup and delivery in the 
surrounding vicinity. 

The system operates on a frequency 
of 153.05 mc by authority of the Fed- 
eral Communications Commission. Sev- 
eral frequency bands are reserved by 
the FCC for use of petroleum groups. 
Applications for licenses are handled 
through the National Radio Frequency 
Coordinating Association, which assists 
the FCC in its tremendous task by mak- 
ing recommendations for assignments. 
These are mcde in a manner so as not 
to cause interference. Men on these 
committees serve gratuitously. The API 
cooperates in this activity through its 
Central Radio Committee. Because the 
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FIG. 3. 80-foot tower at motor pool 
station supports 100-watt RCA ground- 
plane antenna; Carone transmitter 
communicates with the 15 mobile 
radio units within 20-mile radius. 


petroleum industry constitutes a vital 
service to the American economy, its 
standard of living and its defense, there 
is this recognition given by the FCC in 
allocating to it portions of the radio 
spectrum. 

A duplex, one-frequency system is 
employed. Duplex means that two-way 
communication is possible—the dis- 
patcher can both talk to and receive 
from each driver. (In addition, drivers 
can talk back and forth to each other.) 
Single frequency means that the system 
works like a party line telephone; that 
is, everyone hears every message. By 
this means all are informed of the status 
of operation, and anyone can volun- 
teer information or help when he is in 
position to do so—even though he 
may not be the individual originally ad- 
dressed. Thus, the complex and wide- 
spread enterprise is compacted and 
made smooth-running. 

Each vehicle is assigned a number 
and is addressed by and uses that num- 
ber in replying. This dispatcher uses the 
station call assigned by the FCC which 
in this case is KEA285. 


Shop Operations Require 
Fewer Trucks 

Before radio each shop had its own 
trucks. The pipe shop, electric shop, 
paint shop, boiler shop, etc., each kept 
at least one truck tied up—whether it 
was being used or not. Now, all trucks 
are kept at a central automotive pool 
and are used by the various shops as 
the need arises. A radio dispatcher in 
the automotive headquarters controls 
all truck movements. In this way fewer 
trucks are required and none are sitting 
idly by. 

As soon as a driver finishes one as- 
signment, he is given another via radio. 
For example, after he has taken a steam 
pump from the boiler shop to a job, he 
reports completion of the assignment to 
the dispatcher. He is told to proceed to 
another point, pick up welders and 
move them to a designated spot. By this 
means efficient use is made of all pick- 
up trucks on the grounds. Drivers do 
not have to drive back to the garage or 
shop after each assignment but can 
proceed on to the next. Thus, radio 
saves considerable driver time and 
truck operating costs. 


Speeds Repairs, Cuts Downtime 
Mechanics can be reached faster by 
radio communication than was possible 






















































heretofore. Radio vehicles are con- 
stantly moving throughout the 900- 
acre grounds and one call from the dis- 
patcher alerts all to be on the lookout 
for any desired personnel. Spare parts 
and equipment can also be moved more 
rapidly to the job by radio. Hence, the 
whole maintenance operation is made 
more efficient. This is especially help- 
ful when emergencies arise and every 
second counts. In such a case radio can 
save vital equipment and protect the 
lives of everyone. 

Radio equipment becomes especially 
important when process units go off 
stream. The radio serves the vital func- 
tion of relaying calls for special equip- 
ment and supplies, for detailing men, 
and for coordinationg the whole proj- 
ect. It helps decrease shutdown time 
substantially. 
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Expedites Outplant Movements 

For emergency pickup of material 
from suppliers in the area a daily truck 
makes the rounds of the surrounding 
metropolitan area as far as 40 miles 
away. Should a need arise for an addi- 
tional pickup after the truck has left, it 
is easy to reach the driver by radio. He 
is given the additional call and as a re- 
sult the material arrives on schedule. 
Also, if the driver runs into a situation 
that requires a call to the office, he does 
not have to park and look for a tele- 
phone. He has immediate two-way con- 
tact right from his truck. By this means 
of instant communication, extra trips 
have been saved by radio. 


Radio Load-Luggers More Efficient 
These vehicles have been employed 
with a large amount of success in re- 


FIG. 4. Weather-proof housing atop — 
cab contains transmitter and receiver, | 
Loudspeaker on hood can call some. — 
one several hundred feet away or can 
be used as P. A. 


FIG. 5. Main gates are tied to Se. 
curity Patrol and Plant Protection for 
quick, simple check on strangers, fires, 


WwW 


placing dump trucks, since they can be 
constantly at work whereas dump 
trucks would be tied down’ for hours 
at a time. Load luggers are used to 
move large metal “pans” by means of a 
hooking and lifting arrangement, so 
that in practice they deposit an empty 
pan at a job and do not return until the 
pan is filled and ready for moving. 
Since the trucks are radio-equipped 
they can be busy transferring other 
pans, and fewer trucks are required to 
haul the plant load. Before this efficient 
operation was developed, dump trucks 
were parked at the job and did not 
move until they were filled. 


More Effective Materials Handling 

Stake trucks are generally used for 
moving drums, cases, pumps, and other 
general items as required in a refinery 
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TURNAROUNDS BY PROCON 


During the first quarter of this year, seven petroleum refineries have 


entrusted Procon with their turnaround projects, knowing that their on-stream 
operations would be resumed after just a short period of down-time. With 

the rapid completion of this important preventive maintenance work, 

these refiners were assured of continuous trouble-free operations 

in the production of high-quality petroleum products. 


The outstanding record achieved on these projects is typical of the 
many services available to refiners when Procon is on the job. It will be to your 
advantage to plan your next turnaround operation with Procon. 


PROCON Goerssorate’ ef|||'DN 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


PROCON (CANADA) LIMITED—40 ADVANCE ROAD, TORONTO 
PROCON (GREAT BRITAIN) LIMITED—112 STRAND, LONDON 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 








































































FIG. 6. Radio handset is within easy reach of 
driver. Special loudspeaker resting against radio housing 
overrides background noise and is used for paging. 


operation. For example, a_ typical 
movement would be to the tool room 
for pickup of a pump in order to empty 
a pool. After the job was done the stake 
truck would report back to the garage. 
With radio it can be moved directly to 
the next job. 

Some 60 fork lift trucks are used to 
transfer and load drums at the export 
wharf. One of these is equipped with 
radio so that it can be employed for 
general work requiring a fork lift at any 
point on the grounds. 

Eight or nine gangs of riggers are 
kept occupied at this busy refinery at 
the various assembly and disassembly 
operations needed in order to keep op- 
erations at peak efficiency by using 
latest techniques. A winch truck which 
is frequently used by these riggers is 
radio-equipped so that it can be rapidly 
dispatched to the place where it’s 
needed. The fork lift is also frequently 
dispatched to lift up things for assem- 
bly. The winch is sometimes called for 
by electricians for pulling underground 
cable through a conduit. All these var- 
ious operations are kept moving with- 
out waste of time by central coordina- 
tion made possible by radio. 
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Helps Plant Protection 

Safety and fire engineers are con- 
stantly patrolling the grounds in per- 
formance of their duties, checking and 
eliminating hazardous possibilities. In 
their station wagon they have two-way 
communication with their headquar- 
ters. This same vehicle is used by the 
night superintendent (Fig. 5). Thus in 
the event of emergency, no time is lost 
in getting into action. Also, routine 
matters are accomplished with fewer 
motions, since matters requiring at- 
tention can be handled directly from 
the vehicle. 

Guard headquarters and one pickup 
truck used by guards are also equipped 
with radio. Visitors or suspicious events 
and characters can be checked on and 
followed up immediately from the 
scene of interception. During the night, 
when the regular radio dispatch room is 
closed down, guard headquarters acts 
as master control for the entire radio 
system. 


Fire Protection 

Fire fighting is of course a vitally im- 
portant service at a refinery, and many 
of the personnel are trained in one or 
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another phase of it and in administering 
first aid. Regular drills and training ses. 
sions are conducted to make sure that 
should an emergency occur, those who 
are selected are qualified to fulfill one 
part of this disaster work Radio plays a 
vital role in coordinating movements 
of men and material, asking for more 
aid, or calling for special foam and fire 
fighting equipment. It is used on the 
scene to contact and coordinate the en- 
tire operation. The radio car parks at 
the scene of the fire and takes over as 
control point. 


Promotes All-Around Efficiency 

The radio system started with eight 
mobile units and paid off so well in 
terms of efficiency that an additional 
seven were soon added. Some of the 
“extras” afforded by radio constitute 
aid to efficient operation. A driver, for 
example, after leaving the garage finds 
that he has forgotten certain tools. He 
does not have to turn back if he has 
radio, but can make arrangements for 
the next truck to bring them along 
(Fig. 6). 

One pickup truck that is used to 
carry pipe and construction material is 
equipped with a special outdoor loud- 
speaker, which is practically a paging 
system in itself. When the driver leaves 
his truck, he switches the overhead 
loudspeaker into operation, and any 
calls received from headquarters can be 
heard for several hundred feet so that 
the dispatcher can get him at all times. 
Likewise, the unit can be used as an im- 
provised loudspeaker system when the 
need arises. 

In another instance, a certain plant 
official is urgently needed for a con- 
ference call, but while he is somewhere 
on the grounds, he cannot be immedi- 
ately located. With radio, it has usually 
been found that by giving a general call 
on the system, the particular individual 
is spotted in short order. Furthermore, 
from any place in the refinery, officials 
can handle phone calls via radio con- 
tact with their offices when essential. 
Thus, the radio dispatch room becomes 
the hub of a communication center for 
the entire refinery. 


installation and Service 

Socony’s radio system was designed 
and installed by Raymond Rosen En- 
gineering Products using RCA “Car- 
fone” equipment. The equipment is 
serviced and maintained by the com- 
pany’s own instrument group. Under 
FCC regulations tuning must be 
checked every six months, using ap- 
proved test equipment by licensed tech- 
nicians, in order to make sure each user 
keeps to his assigned frequency chan- 
nel. This is to insure that interference 
will not be caused to other systems. * 
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New officers of the Western Petroleum 
Refiners Association; left to right are J. 
W. Vaiden, Skelly Oil; F. L. Martin Sun- 
tide Refining, reelected vice presidents; 
Bruce K. Brown, Pan-Am Southern, vice 
president; Reid Brazell, Leonard Refiner- 
ies, president, and H. L. Kennedy, Con- 
tinental Oil, reelected vice president. Bra- 
zell succeeds Roland V. Rodman, Ander- 
son Prichard. 


WPRA meet 
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Atomic tnergy 


Will Not Oust Petroleum 


“So far as we can see,” says Walker 
L. Cisler, Detroit Edison Company 
president, “it (atomic energy) will 
never be a thing that is easy to handle 
and use... It can never supplant many 
of our present fuel requirements.” Cis- 
ler told these things to the Western Pe- 
troleum Refiners Association at San 
Antonio, Texas, March 28-30. Further- 
more, he said that the uses of petroleum 
and natural gas for purposes other than 
electric power generation will con- 
tinue to increase and that ultimately we 
must supplement our natural hydro- 
carbon supplies with the synthetic 
product. By implication he indicated 
that although synthetics cannot com- 
pete now, a “comparatively small 
change in costs could alter the situation 
materially.” 

A 200-hp atomic automobile engine 
must have 60,000 Ib—30 tons—of 
shielding to protect all concerned from 
dangerous radiation. Breeder reactors 
can be built to generate 100,000,000 
watts of electrical energy. Reactors 
might cost $45,000,000 plus the cost of 
the turbo-generator unit, a cost greater 
than the value of all products, steam 
and plutonium. The breeder reactor 
makes more fissionable material as it 
produces energy. 

World reserves of coal, oil, and gas 
total some 80 by 10'* Btu, it is esti- 
mated, whereas, the 26,000,000 tons of 
uranium and thorium known to be ob- 
tainable can produce 23 times that 
amount of energy, or 1800 by 10'* Btu. 


Gas Turbine Car Engines 


It is not yet clear to the researchers 
whether the gas turbine will replace the 
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spark-ignition — gasoline — engine as 





power for automotive equipment, says 
W. A. Turunen of General Motors Re- 
search Corporation’s gas turbine de- 
partment. That department has built 
the XP-21 Firebird, first gas-turbine 
powered automobile in the United 
States, and the GM Turbocruiser, first 
turbine-powered bus in the world, for 
research and experimental work. Re- 
search must look toward fuel economy, 
and reduction of acceleration time. One 
big factor favoring the turbine is the 
power-weight ratio, the Firebird en- 
gine weighing 775 lb, or about 2 lb 
per hp; a diesel of equal power will 
weigh about three times as much, or, 
say, 2200 to 2300 lb. Commercially 
available premium motor oils appear 
equal to lubricating the jet-lubricated 
high-speed bearings, which are never 
exposed to the combustion area or to 
combustion products. The problems of 
power plants must be re-evaluated con- 
tinuously in the light of new develop- 
ments, Turunen said. 


Additives Big Factor 

Additive manufacture is already big 
business; changes in power plant de- 
sign will alter the direction of re- 
search but not eliminate need for it, S. 
H. McAllister of Shell Development 
Company told refiners. That company 
having the best “know-how” as to man- 
ufacture and utilization of additives will 
have the best chance at leading the 
product quality race, he indicated. 

Outstanding in the additive field is 
the consumption of lubricating oil 
detergent additives; more than 250,- 
000,000 Ib were used in 1953, costing 
more than $50,000,000. The demands 
of wartime vehicles, especially diesel 





































Paul D. Williams was elected 
executive secretary-treasurer 
of the Association. 


and heavy-duty equipment, and the use 
of detergents have improved greatly the 
performance of lubricants. As compres- 
sion ratios of automotive engines are 
raised along with octane ratings of 
fuels, greater attention must be paid to 
the prevention or minimization of de- 
posits in the combustion chambers of 
the 10-1 or 12-1 compression ratio 
power plants. Thus additives must be 
used more and more to strengthen nat- 
ural lubricants, keep engines clean. 


Advances in Catalyst Manufacture 

Improvements in catalyst efficiency 
and properties have been under intense 
study for years. Recent reseach by 
American Cyanamid Company on high 
alumina fluid cracking catalysts indi- 
cates that these new catalysts have 
enough advantage over older type cata- 
lysts to warrant their use in this opera- 
tion. The new material has about 25 
per cent alumina, Al.O., instead of 10, 
15, 17 per cent as in older types. The 
greatest advantage is greater activity 
stability; the catalyst maintains its effi- 
ciency over longer periods under the 
same conditions. A given activity level 
can be maintained with less catalyst 


A. M. Hughes, Phillips Petroleum, and Rex 
Winget, Cushing, Oklahoma, discuss in- 
dustry problems and progress. 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4’-3'/2” in 
diameter by 32’-0” long and has 
a 16” thick shell. Each of 
its 8” thick heads is attached 
to the shell channel with 28 
special alloy stud bolts 2°/,”” 


urer 








a diameter by 151/;” long having 
we: nuts 41/4” across the flats. 
are Into the 53/,” thick tube sheets 
- 190 tubes, 2'/.” 0. D., No. 5 
é gauge and 30’-0” long, are rolled 
s of and seal welded. Designed for 
atio 1,230 Ibs. pressure on the tube side, 
As the reactor was completely X-rayed 
and stress relieved. 
ure Vogt, a leading builder of shell 
ncy and tube reactors for poly plants, has 
nse the competently skilled personne! 
“a and modern mechanical facilities with 
ndi- which to provide heat transfer 
ave equipment for the most exacting 


ata- services in petroleum refineries, 
"a chemical plants, and related 
10, industries. 

The 

vity ; ' 
effi- A bulletin describing the wide 
the range of heat transfer equipment 
a built by Vogt is available 
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VA upon reques 
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make-up than formerly; also better 
selectivity can be obtained by lower 
operating temperatures said B. H. 
Loper of Cyanamid. 

The 25 per cent alumina catalyst 
shows as good product distribution as 
does a 13 per cent alumina catalyst “as 
long as the alumina is in the properly 
combined form.” Some stocks show 
better selectivity for the 25 per cent 
Al,O,, catalyst. Lower stack catalyst 
losses result from the higher alumina 
product. Metal contaminants removal 
can result from this, if a catalyst re- 
moval program is employed in the 
plant. 


Octane Needs vs Sensitivity 


There are indications that as octane 
requirements of engines increase, they 
rate fuels closed to Research octane 
ratings, says T. W. Warren, J. S. Win- 
tringham, and C. R. Penninger of Ethyl 
Corporation. Design engineers on auto- 
motive engines will take full advantage 
of increases in octane ratings in the 
engines they work out. Greater know- 
ledge of the properties of fuels must be 
obtained; it is recognized that fuels of 
a given sensitivity can behave differ- 
ently either because of differences in 
hydrocarbon composition or because of 
the volatility effects that are found so 
readily in multi-cylinder engines. 


C-36 


2.0 ee 
The Board of Directors of the Western Petroleum Refiners Association is shown at its 
first session following the election of the 43rd annual meeting, in San Antonio, Texas, 
Seated, left to right, are: F. W. McCurry, Walter Famariss, Jr., L. D. Mann, Bruce K, 
Brown, Don O'Hara, Roland V. Rodman, Paul D. Williams, Reid Brazell, Fayette B. 
Dow, H. T. Ashton, F. L. Martin, L. B. Simmons, J. W. Warner, and Rex S. Blazer. 
Standing, left to right: C. C. Tate, Dr. F. J. Sanders, T. E. Fitzgerald, R. L. Tollett, J. B, 
Smith, John S. Wertz, H. J. Kennedy, J. W. Vaiden, L. L. Leabo, Brown L. Meece, Everett 


Wells, J. P. Langfitt, Bruce McCully. 


George Brooner, 

Phillips Petroleum, 
and Shults Faulkner, Pona 
Engineers. 


Convention staff 
registers delegates. 


Ma Charles J. Holland, Rado Refining; Harry Lit- 
win, Century Refining, and T. F. Kreipe, Selas Corp- 


oration, talk on weighty matters. 





Increase in product demand, the 
specter of a “flood” of foreign crude 
greater than the domestic industry 
can handle, the headlong “octane 
race” and excessive refinery 
throughputs are among the more 
crucial problems facing the refining 
industry, judging from statements 
made by Roland V. Rodman, retir- 
ing president, Western Petroleum 
Refiners Association. 

The keynote sounded by this 
leader may be considered to be: 
“Let us dedicate ourselves to the re- 
duction of production, imports, and 
refinery runs to the end that we may 
all live in the same house.” Some 
companies have carried the octane 
race beyond the general require- 
ments of the American motorists, 
and have thus raised appreciably the 
cost of making gasoline, he said. 
Products demand forecasts indicate 
8% million barrels in 1955. Even 
though the number of refineries has 
dropped from 365 to 304 in the 
last four years, the total refinery 
capacity is now 8,639,000 daily bar- 
rels, with an additional 2,000,000 
bbl under construction. Demand 
estimates show need for 9,760,000 
bbl of products by 1960, and by 





Demand Rise, Foreiqn Crude Among Refiners’ Problems 


1975 we are expected to consume 
13,700,000 bbl of petroleum daily, 
this last figure being that of the 
Paley report. 

Residual fuel demands has failed 
to increase due to a 46 per cent drop 
in railroad consumption, 22 per cent 
in power plant needs, 10 per cent 
drop in bunker fuel demand. The in- 
dustry is reducing heavy fuel pro- 
duction strenuously. 

Foreign crude is pushing harder 
into the domestic market, he 
warned. Before World War II, East 
Coast refineries used 15 per cent 
foreign crude for their runs; last 
year 54 per cent of all crude in these 
plants was foreign. Too high per- 
centage of the industry’s total in- 
come is concentrated in too few 
hands. If not reversed, this trend 
could bring public utility control 
on us. As the octane level rises, 
the differential in cost of refining, be- 
tween regular and premium gasoline 
becomes greater and greater; we 
must make the types of fuel needed 
by the motorist, but must evaluate 
the cost of these products and must 
establish values and differentials in 
the light of these facts, Rodman 
stated. 
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FIG. 1. Plastics are divided according 
to their end-use; tough, high-impact 
styrene makes up about 65 per cent 
of all plastic used in refrigerators; in 
photo are shown inner door panel, 
liners and freezer compartments 


First of Three Articles 











This is the first in a series of three articles explaining in detail one of the 
most variegated subjects in petrochemicals: Plastics. Dr. Barsky, a widely-known 
and eminent scientist in the field of plastics, starts his first article, ‘Plastics in 
Perspective,'’ by rejecting as irrelevant the traditionally accepted definition of 
plastics along thermoplastic or thermosetting lines. More to the point, he writes, 
is the end-use as a se‘ective factor. 

In the second article appearing next month, Dr. Barsky will discuss, ‘‘Plas- 
tics on Parade,"' a detailed look into individual plastics, their sources of raw 
materials, their manner of manufacturing and fabrication, and their princi- 
pal uses. 

The third article, to appear in July, 1955, will consider ‘‘Plastics in Pre- 
view.'' He will attempt to estimate the near- and far-term prospects for plastics 
from the vantage point of practical considerations: Supply of resins to fabricators, 
4 prospects for manufacturing, techniques of fabrication and new uses. 


PLASTICS 
IN 
PERSPECTIVE 











THE plastics materials industry em- 
braces a vastly diversified collection of 
products, a great variety of manufac- 
turing operations, and almost all types 
of raw materials. The basic reason for 
such unusual diversity in one industry 
arises from the nature of the industry 
itself and from the functions that plas- 
ti¢ materials play in modern industry 
generally. 

Introduced many years ago, the term 
“plastics” referred at first to materials 
whose properties permitted their be- 
ing shaped by heat and pressure, or by 
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pressure alone. The ordinary connota- 
tion of the word plastic implies a soft 
and yielding material, but it also is 
commonly applied to many products 
not exhibiting plastic properties, such 
as finished, unyielding moldings and 
liquids set by reactions to castings or 
rigid form. Like the term “petrochem- 
ical,” plastics has shifted far off its 
etymological meaning. 


Definition 
A new definition is required to ex- 
plain many of the features of the pres- 


George Barsky 














































































ent industry and to permit more intel- 
ligent estimates of future prospects. For 
these reasons, the following definition is 
submitted: Plastics are organic com- 
positions synthesized for fabrication to 
structures or devices. This definition 
limits plastics to organic compositions, 
entirely synthetic, or to natural ma- 
terials modified by the methods of 
chemical synthesis, and groups these all 
together in terms of their common end- 
use (Fig. 1). 

Chemical composition is of little 
importance as a differentiating mark of 
plastics. Whether a small gear contains 
adipic acid or phenol in combination is 
unimportant. Whether a radio cabinet 
can be reheated and reformed after 
fabrication is of no concern. In some 
fields, as in medicinals and pesticides, 
chemical properties of products is of 
vital importance as the utility of the 
product is accomplished by chemical 
action. But insofar as the use is con- 
cerned, the chemical properties of plas- 
tics are of minor importance. The im- 
portant things are the structural prop- 
erties which in turn depend on the con- 
figuration or the structure of the 
molecules and their association. 

This definition of plastics indicates a 
departure from the course the chem- 
ical industry has perennially followed. 
The chemistry of plastics (or plastic ma- 
terial industry) is primarily directed to 
the physical, not the chemical, prop- 
erties of the materials. As a result, tech- 
nological emphasis has changed from 
the classical chemical science to newer 
branches of the physical sciences, such 
as the chemistry of polymerization, the 
behavior of macromolecules, rheology, 
etc. 

The plastics industry has given birth 
to a new branch of the chemical in- 
dustry: synthetic structural materials. 
As with all new phases of knowledge, 
be they radiation, the atom, transistors, 
this new branch also opens up great un- 
known vistas whose potentialities for 
growth are just now being realized. 
This new branch of the chemical in- 
dustry promises to strain the manu- 
facturing facilities of the industry and 
to create demands for raw materials 
totally unprecedented and almost be- 
yond prediction. 

And yet organic plastic materials are 
not new. The spectacular rise of syn- 
thetic materials may perhaps have ob- 
scured the fact that fairly large quan- 
ities of natural plastics materials (as- 
phalt, rubber, resins, gums, etc.), 
known for centuries, are consumed 
every year. Natural plastics, however, 
have a limited set of characteristics 
that cannot be easily or economically 
changed—if they can be varied at all. 
With the extensive industrial devel- 
opment of the past half century, the 
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demand for products has surpassed the 
available supply of natural raw ma- 
terials. At the same time, the new mar- 
kets require products with specific 
properties that cannot be supplied 
solely by the traditional raw materials. 
As chemistry has advanced in knowl- 
edge and industry in manufacturing 
ability, the indispensable tools for the 
technical development of synthetics 
became available. 

The oldest synthetic plastic is nitro- 
cellulose plasticized with camphor 
(Celluloid) developed by the Hyatt 
brothers in 1868. Then followed the 
casein plastics (1898) and cellulose 
acetate (1903). All these synthetics were 
modified natural products, their chem- 
ical modification being directed to in- 
crease ease of fabrication with available 
equipment and to improve physical 
properties. The first all-synthetic plas- 
tic, that is, one prepared from non- 
plastic, non-resinous raw materials by 
the synthetic methods of organic chem- 
istry, appeared in 1909 with Baeke- 
land’s development of Bakelite. The 
unique properties of this material found 
a ready market, particularly in the 
electrical industry. Since then a suc- 
cession of new plastic materials has 
followed. 


Synthetic Rubbers and 
Fibers as Plastics 

Synthetic rubbers conform to our 
definition of plastics (or plastic ma- 
terials) as synthetics manufactured for 
fabrication to structures or devices. 
Synthetic rubbers are plastic materials 
in which the outstanding property is 
elasticity. Other properties, such as 
abrasion resistance, hardness, etc., may 
be adjusted by altering the original 
composition or by compounding and 
vulcanization. A number of plastic ma- 
terials of chemical composition greatly 
differ from those of hydrocarbon rub- 
bers and exhibiting elastomeric quali- 
ties, have been proposed for the same 
uses, some with remarkable superior 
qualities. Synthetic rubber is so large 
an industry that its close connection 
to the plastics industry has not been 
obvious. Variations of the common 
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GRS rubber, for example, the high 
styrene-butadiene polymers, are used 
for other plastic purposes. Significantly, 
several of the major rubber companies 
are now producing vinyl and other 
plastics because the manufacturing, the 
fabrication and the uses of both plas- 
tics and rubbers are closely related. 

Synthetic fibers also conform to our 
definition of plastic materials. In this 
case also special properties are re- 
quired: The ability to form fibers and 
the properties required for the woven 
fabric. In some cases, for example cel- 
lulose acetate and nylon, the same ma- 
terials are used for fiber and for other 
plastic outlets. 


Growth of Plastics 

Table I shows the production and the 
total value of the products of various 
branches of the organic chemical in- 
dustry in 1941 and 1953. The dyestuff 
industry has increased slightly; medic- 
inals have doubled in tonnage. 

Plastic materials alone have in 
creased about sixfold. The actual ton- 
nage now exceeds by far any other 
branch of the organic chemical indus- 
try, as does the total dollar value, even 
if synthetic rubber is not included. 








TABLE 1. United States Production of 
Finished Organic Chemical Products 





1953* 1941 





Unit sales Unit sales 
Millions value Millions value 
oflb $perlb oflb $perlb 


es sik ae 166 $1.10 169 $0.64 
Medicinals........ 67 7.52 34 2.02 
Pesticides. ........ 356 0.35 - - 
Surface activeagents 922 0.20 


Synthetic rubbers... 1958 0.28 28 0.56 
Plastic materials.... 2777 0.35 452 0.34 





* The future will be discussed in the third paper of this 
series. 











Chemical Basis of Physical 
Properties 

Plastic materials are usually mix- 
tures of related compounds of high 
molecular weight, termed macromole- 
cules. Nature has provided many such 
materials that are used in their natural 
state, as is the case with natural resins. 
The macromolecules of nature may be 
modified by chemical reaction, as in 
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Du Pont’s new polymeric additives help prevent 
engine sludge under low-duty driving conditions 





vn N 
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WM ceca? 


of these two new lube oil additives 
will do most to help sell your motor oil? 


If you are looking for an outstanding 
sales theme to help expand your motor oil 
market, here are two entirely new type 
Du Pont lube oil additives that offer just 
such an opportunity. 

Both are polymeric additives that pro- 
vide an economical and effective means of 
preventing engine oil sludge . . . particu- 
larly under low-temperature, low-power, 
stop-and-go driving conditions. Both do 
double duty as detergents and V. I. im- 
provers. 

As such, they can add important sales 
appeal to your products in the mass pas- 
senger car field as well as in bakery and 
other urban fleet markets. 

With either of them, in multigrade oil 
formulations, you supply not only supe- 
rior low-duty detergency, but also pro- 
vide a substantial part of the viscosity in- 
dex improvement required. 

Usually such formulations produce bet- 
ter performing oils at lower cost than can 
be obtained through other additives or 
methods. 


DU PONT LUBE OIL ADDITIVE 564 is a new 
type polymeric additive which, because 
of its relatively low molecular weight, 
provides your oil. with excellent shear 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division * Wilmington 98, Delaware 


IN CANADA: Du Pont Company of Canada 


stability in engine operation. 


DU PONT LUBE OIL ADDITIVE 565 has a 
higher molecular weight than Lube Oil 
Additive 564 for greater viscosity index 
improvement. 


Form no sludge 

These ashless polymeric lube oil additives 
permit more efficient operation of the 
engine oil system. Oil screens, rings, pis- 
tons, filters and other engine parts are 
kept clean and free from sludge. The re- 
sulting free flow of oil throughout the 
entire engine system keeps it in better op- 
erating condition for longer periods of 
time. 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own motor oils, any 
of our representatives or regional offices 
will be glad to supply you with samples. 


TO HELP YOU MERCHANDISE your lube 
oils containing Du Pont Lube Oil Addi- 
tive 564 or 565, this unique promotion kit 


is now available. It contains suggested 
copy and layout for newspaper ads, de- 
scriptive folders, a 24-sheet highway post- 
er, an envelope stuffer, and suggested 
sales talks for your dealer meetings. Also, 
a 12-page technical book with all the 
basic details on these new additives. 

In addition, representatives of the Du 
Pont Petroleum Chemicals Division will 
be glad to work with you in designing a 
special lube oil promotion plan capitaliz- 
ing on the advantages of these additives. 
Be sure to ask about this important Du 
Pont marketing service. 


REG, U.S, PAT.OFF 


Better Things for Better Living 
- « « through Chemistry 


Petroleum Chemicals 


; ( NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-234 
Regional CHICAGO, ILL.—8 So. Michigan Ave........... Phone RAndolph 6-863 
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Limited—Petroleum Chemicals Division, 80 Richmond St. W., Toronto 1, On 
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cellulose acetate or casein-formalde- 
hyde, but only limited modifications 
can be introduced. The resulting plastic 
often retains some deficiencies asso- 
ciated with the original material. The 
limitations of natural materials are 
avoided by the use of a variety of low 
molecular weight units that can be 
combined to form truly synthetic 
macromolecules. In such a combina- 
tion a succession of chemical reactions 
is required to build up to the high mo- 
lecular weight that is characteristic of 
compositions with plastic properties. 
Since the choice of structural units is 
very large it is possible (as is evident 
from the variety of plastic materials on 
the market) to produce materials with 
numberless variations in properties, 
variations that do not occur with any 
natural material or modified natural 
material. 





FIG. 2. Polyethylene resin, the fastest 
growing plastic, made into a flashlight 
cast, is waterproof, will not corrode, and 
is virtually indestructible 


For example, vinyl chloride mono- 
mer, a gas at ordinary temperatures, 
combines with itself (polymerizes) to 
form polyvinyl chloride, the plastic 
material used for shower curtains, etc. 
By replacing some of the vinyl chlo- 
ride by vinylidene chloride, or vinyl 
acetate, or maleic acid, the properties 
of the resulting plastic is modified. A 
rigid material, polystyrene is obtained 
by polymerizing vinyl benzene (sty- 
rene); yet vinyl benzene and butadiene 
mixtures are used to produce GRS, the 
most common of the synthetic rubbers. 

The structure of the macromolecules 
of plastics may be long chains, or long 
chains with cross linkages, or more 
complicated configurations. Physical 
properties depend both on the struc- 
tural units and the manner in which 
they are linked to one another. The 
analogy to mechanical structures is 
striking. For example, a helix type of 
structure is probably responsible for 
elasticity; cross linkages in many di- 
rections tend to give more rigid, brittle 
structures. Hydroxyl and amino groups 
promote poor water resistance. Long 
carbon chains impart hydrocarbon 
solubility. Ester groups in many in- 
stances give products subject to hydrol- 
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FIG. 3. Plastics do not generally compete 
with other materials; here the use of light- 
weight, rigid vinyl pipe saves manpower 
and time in installation 


ysis. Phenyl groups tend to decrease 
elasticity. 

In order to permit a forming to 
shape, synthetic plastics must be able 
to exist in a liquid or semi-liquid con- 
dition prior to final forming. Some ma- 
terials, polyethylene for example, 
merely on heating acquire enough 
plasticity for extrusion, injection mold- 
ing, or blowing, and can be repeatedly 
softened and reformed. Such materials 
are called thermoplastics. Some may be 
poured into a mold as a liquid and 
polymerized to final shape; methyl 
methacrylate sheets, formed in_ this 
way, are thermoplastic and may be 
heated and shaped. Others, such as 
phenolic molding resins, while in the 
plastic state undergo further chemical 
reaction, such as polymerization or 
cross linking that results in a structure 
that is rigid even when hot. This type 
of material cannot be reprocessed al- 
though when hot it may be capable of 
some minor mechanical manipulation. 
Cross linkable materials are known as 
thermoreactives. They can withstand 
higher temperatures without distortion 
than thermoplastics; however, as the 
properties of the latter are now im- 
proved so that some are often inter- 
changeable with thermosetting ma- 
terials, the distinction between the two 
types of materials is of less importance. 

Selecting a material for a particular 
job is no simple matter: It requires 
intimate knowledge of the properties 
of the material, the methods by which 
it can be fabricated, and detailed ad- 
justment of the design of the final prod- 
uct to the properties and to the method 
of fabrication (Fig. 2). 

The adaptability of the composition 
to the particular mechanical form and 
service of the finished product is criti- 
cal. For example, one plastic material, 
a drying type alkyd resin, is particularly 
suitable for use as a protective coating 
on automobile bodies, but can be 
formed to a rigid structure only with 
difficulty. Another, a moldable phenolic 
resin, is unique in its excellence as a 


material for the ignition distributor 
head of gasoline engines and entirely 
unsuitable for use as a coating ma- 
terial. Nylon, in spite of its high price, 
has proved to be superior to other 
materials as a formed plastic subjected 
to friction and impact. At present there 
is no material that has the properties 
of polyethylene for wrapping of food. 
No other material in film form pos- 
sesses polyethylene’s moisture resist- 
ance and its oxygen and carbon diaxide 
permeability. 


Position of Plastics In Industry 

Synthetic plastics have two char- 
acteristics responsible for their very 
rapid growth: They offer combinations 
of properties not heretofore available 
to, but desired by, industry; and they 
fit into mass production methods. The 
advantages of plastic properties in mass 
production with other materials are 
not new; that steel can be rolled hot or 
cold is due to its plasticity. However, 
with organic materials the usable tem- 
peratures, though elevated, are seldom 
above those obtainable by the use of 
steam. It is possible, of course, for 
plastic materials to be developed for 
use with higher temperatures and more 
rapid forming. This would result in 
greater stability of the formed piece at 
elevated temperatures, often a very de- 
sirable property. 

Just as there is no universal metal 
adaptable for all purposes, there is no 
universal plastic. As the number of 
plastic materials increases, the variety 
of properties available in the finished 
piece increases and the broad spectrum 
of uses expands. A similar expansion is 
taking place in the metal industry with 
the development of the newer metals 
such as titanium, zirconium, boron, 
berylium, etc. 

As with metals there is usually a 
definite reason for the use of a partic- 
ular plastic for a particular purpose. 
The cost of the finished piece may be 
below that of a similar article made 
from competitive materials; the par- 
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ticular plastic may have properties suffi- 
ciently superior to warrant a price 
differential over other materials; or its 
qualities may be so unique or in such 
indispensable combinaion that cost is 
not a deciding factor. 

Plastics offer combinations of prop- 
erties that cannot be obtained with 
metals, such as low heat conductivity, 
electrical resistivity, low coefficient of 
thermal expansion, and _ flexibility. 
Metals can be fabricated into simple 
shapes with at least equal cheapness 
but, except in the limited fields of die 
and investment casting, the precision 
production of complex forms requires 
expensive machining operations with 
metals. Plastics, on the other hand, can 
be molded cheaply to very intricate 
shapes. Metals and plastics complement 
one another and do not compete in any 
large tonnage outlet. During the last 
war, initial shortages resulted in the 
substitution of plastics for metals and, 
perhaps, was responsible for their mis- 
use. For many years to come the com- 
mon metals, such as iron and steel, 
probably will remain cheaper than plas- 
tics in simple forms and in large size, 
but many replacements of metal may be 
expected. 


Methods of Fabrication and 
Their Importance 

There are plastics that may be 
welded, sawed, sheared, stamped, 
rolled, drawn, cemented, embossed, 
molded, blown, etc. Of course, there are 
limitations to the variety of methods 
applicable to any one plastic. The origi- 
nal fabricating techniques are offshoots 
of those in use for other materials. For 
example, the heat and pressure molding 
of Bakelite is an adaptation of the vul- 
canizing technique of the rubber in- 
dustry. Injection molding is really an 
outgrowth of die casting. The calender- 
ing of thin sheets was adapted from the 
rubber industry; the blowing of poly- 
ethylene from the glass industry. 

Methods of fabrication have been 
adapted to the properties of the plastic 
materials themselves but plastic ma- 
terials have also been changed to make 
them more suitable for particular 
methods of fabrication with the result 
that a process of action and reaction 
is continuously occurring in the in- 
dustry. 

The continuing development of fab- 
ricating methods is of great importance 
to the plastics industry and, perhaps, is 
not generally sufficiently recognized. 
Such developments have greatly in- 
creased consumption of plastic ma- 
terials. Thus, new machines developed 
to mold large objects, such as radio 
Cases, required definite changes in 
molding materials. Their successful 
modification led to increased consump- 
tion (Fig. 3). 
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The manufacture of large sheets of 
homogeneous floor covering of vinyl 
compositions similar to inlaid linoleum 
is delayed by the lack of a suitable 
combination of material and machine. 
At present the machines available can- 
not handle compositions that would be 
satisfactory in service, and the com- 
positions that can be handled by the 
present machines are not suitable. 
When the problem is solved a very large 
market will be opened up. The devel- 
opment of gels containing vinyl resin 
particles dispersed in plasticizer and 
capable of maintaining a fixed shape 
even during the heat fusion of the resin 
into the plasticizer created new fields 
for vinyl plastic. The growth of poly- 
ester resins has been slow because of 
lack of suitable machines 

The development of machines is a 
very costly process, much more so than 
the development of materials. This is 
especially true when the size of the 
piece to be fabricated is large. More- 
over, at present a large number of ma- 
chines cannot be sold and, therefore, 
incentive for the development of radi- 
cally new machines is slight. As the 
industry grows, however, this condi- 
tion will change and a great impetus 
to the use of plastic materials will 
result. 


Petroleum as a Raw Material 
for Plastics 


Petroleum is already the largest 
single source of raw materials for 
plastics. For example, the exclusive raw 
material for polyethylene is petroleum 
ethylene. The urea formaldehyde resins 
are also 100 per cent pertoleum derived 
products, as urea itself is made from 
natural gas via ammonia, and formal- 
dehyde from natural gas via methyl al- 
cohol. Benzol, used both for styrene 
and phenol, formerly was entirely a 
coal-tar product. In 1953, one-quarter 
of the raw materials came from petro- 
leum, and in 1954 one-third was so 
derived. 

Table 2 lists various plastic materials, 
amounting to 80 per cent of the total 
1953 production, and includes the 
major plastics. The first column gives 
the total weight of plastic produced 
and the second column the net amount 
(the total less filler, etc.). The third col- 
umn shows the pounds of petroleum 
product required for the manufacture 
of each material. In this estimate, urea, 
methanol, acetic acid, and. ethylene are 
considered as derived entirely from 
petroleum. Ninety-three per cent of 
phenol is synthetic and one-quarter of 
that is considered to be derived from 
petroleum benzol. Twenty-three per 
cent of the glycerine and 10 per cent 
of the phthalic anhydride, all the 
pentaerythritol, and all the ethylene 


glycol are considered petroleum 
derived. 


TABLE 2. Raw materials for Plastics 
U. S. 1953 


Millions of Pounds 


Plastic 
materials 
less filler, Petroleu 
Plastic ete. raw 
materials* (estimated) material 





ON U.S. cxccecwcees 2777 
i ae 516 437 156 
Styrene resins.......... 508 500 232 
Urea-formaldehyde..... 194 165 205 
Melamine-formaldehyde 63 ) 53 21 
Polyethylene........... 140 135 135 
PROMGIIOS. « ....06665% 459 347 167 
Phthalate resinst....... 321 321 72 
(are P 2201 1958 988 








* From U.S. Tariff Commission Report No. 194 Second 
series. ‘ 
t Cale. to unmodified resin. 


On the average about one-half pound 
of raw materials of petroleum origin is 
required for each pound of plastics 
listed. One of the most prominent plas- 
tics, polyvinyl chloride is more that 
50 per cent chlorine. Therefore, less 
than half of the organic raw materials 
required for plastics come from non- 
petroleum sources, principally coal- 
tar and acetylene. Increasing amounts 
of acetylene will come from petroleum, 
however, and will further increase the 
importance of petroleum as a raw ma- 
terial, particularly in the manufacture 
of several promising monomers such 
as acrylonitrile and the acrylates. 

Coal-tar production is dependent on 
coking operations, which in turn are 
fixed by steel production. Fig. 4 shows 
the growth of the steel industry and of 
the plastics industry on a semi-logarith- 
mic scale. As can be seen, plastics are 
growing at a much more rapid rate than 
steel and are therefore outstripping the 
raw material supply from coal-tar. The 
situation is further accentuated by 
the increasing demands from othe! 
branches of chemical industry. To an 
increasing extent the petroleum in 
dustry is making up for limitations in 
the growth of coal-tar raw materials; at 
the same time it is increasing its produc- 
tion of those raw materials that are 
uniquely petrochemical. 

In this discussion synthetic rubber 
and synthetic textile fibers have not 
been included. Styrene-butadiene and 
acrylonitrile-butadiene rubbers are 
largely petrochemical products. The 
probability is that nylon eventually will 
be almost entirely derived from petro- 
leum via cyclohexane. Acrylonitrile 
fibers are 100 per cent petrochemical. 
For the Terylene (Dacron) fiber, ethyl- 
ene glycol, and isophthalic acid are re- 
quired. Glycol is, of course, a petro- 
leum product. Terephthalic is made 
from p-xylene, most of which will be 
manufactured from petroleum. 
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Plasticizers 

Plasticizers are materials added to 
plastic compositions to modify their 
properties and/or facilitate their fab- 
rication. True plasticizers are solvents 
for the basic plastic material and re- 
main permanently in the composition. 
Some plastics, for example, cellulose ni- 
trate, are not workable without plasti- 
cizers; others, for example, polyethyl- 
ene, do not require any plasticizer. 

The use of a properly selected plas- 
ticizer improves physical properties, 
such as toughness, flexibility, extensi- 
bility, ete. While plasticizers are the 
means of improving certain plastics, 
their use usually involves a compro- 
mise as they often adversely effect other 
properties of the product. For example, 
an oil soluble plasticizer may be ex- 
tracted on contact of the plastic ma- 
terial with such solvent. Problems that 
arise on the use of plasticizers are due 
to volatility, migration, solvent sus- 
ceptibility, and chemical change of the 
plasticizer itself. It is preferable to 
modify the basic material so that very 
little plasticizer, if any, is required. 
There is a noticeable tendency to avoid 
plasticizers. Although the total volume 
of plasticizers used is increasing, the 
average per unit of plastic is decreas- 
ing. At present it is about 10 per cent 
and will continue to decrease as cur- 
rent plastic materials are modified and 
new materials are developed. There 
was an acute plasticizer shortage im- 
mediately after World War II but 
since then the situation has eased. 


To an increasing extent plasticizers 
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Maw FIG. 5. New markets are created by new 
plastic products, as in this case where spraying 
of lawns becomes inexpensive and easily han- 
died with a new lightweight vinyl plastic hose 


FIG. 4. Semi-logarithmic chart shows growth of 
« U. S. steel, aluminum, and plastics production 


are also petroleum-based. Generally 
they are esters of higher alcohols or 
glycols and polybasic acids. The gly- 
cols are entirely petroleum products. 
Higher alcohols have been made from 
acetaldehyde (a petrochemical deriva- 
tive) by aldol condensation and hydro- 
genation reactions. The petroleum in- 
dustry is also beginning to supply large 
quantities of higher alcohols produced 
from olefins by the Oxo process, the 
lowest cost process. The two principal 
acids are phthalic acid (anhydride), al- 
ready produced in part from petroleum 
via 0-xylene, and adipic acid, which is 
made in large volume from petroleum 
cyclohexane. Isophthalic acid from pe- 
troleum m-xylene is one of the new di- 
basic acids. 


Composite Plastic Structures 


Plastic materials are often com- 
pounded with so-called inert fillers, 
particularly in molding compositions, 
and in laminates of paper, glass fiber or 
fabrics. These composite structures 
offer improved properties such as 
greater shock resistance, better elec- 
trical insulation, higher temperature 
resistance, etc. Plywood with a syn- 
thetic resin interlayer is superior in 
many ways to the older types of ply- 
wood. The wood part of the struc- 
ture is essential, and so far no plas- 
tic is capable of being fabricated by 
itself into very large pieces and with 
serviceable strength. The same is true 
of glass fiber polyester materials. An- 
other example, somewhat in reverse, is 
the use of a plastic inner layer for 


safety glass. Without the inner layer 
the structure would not have the safety 
features (Fig. 5). 

Composite structures have not per- 
haps received the attention that they 
merit but in recent years there have 
been some notable developments. The 
combination of polyethylene and alum- 
inum for cable insulation and protec- 
tion is one example. Another is the use 
of nylon cords in automobile tires. This 
latter is somewhat unique in that both 
partners in the composite structure are 
synthetic plastics. 


Organization of the Industry 

In the early days, the manufacturer 
of plastic material was an intermediary 
between the producer of the chemical 
raw material and the fabricator. He 
purchased the phenol and formalde- 
hyde to produce the molding compound 
that he sold to molders who fabricated 
molded parts for sale to others or for 
his own use. In recent years there has 
been an integration of plastic materials 
manufacture into the chemical industry 
and manufacturers of plastic materials 
have integrated backwards into the 
manufacture of their own chemical raw 
materials. 

For example, General Plastics, 
Reichhold and Bakelite have gone into 
the manufacture of phenol and formal- 
dehyde. Similarly manufacturers of 
chemicals have integrated forward into 
the manufacture of plastic materials. 
Monsanto and Koppers are two ex- 
amples of this tendency. In like man- 
ner, synthetic fiber and rubber pro- 
ducers have recognized the close re- 
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lationship between their old business 
and the new industry. Celanese offers 
cellulose acetate molding compound, 
Goodrich and others, vinyl resins. 

There is another movement that has 
taken place in recent years: Horizontal 
integration for the production of a 
variety of plastic materials. Very few 
manufacturers now offer only one or 
two materials. The larger ones have ex- 
tensive varieties of plastics. Such hori- 
zontal integration has been a result of 
realizing that marketing problems of 
all plastic materials are closely related, 
fabricators are broadening their facili- 
ties, that for many purposes one type 
of material is not competitive with an- 
other, and there is advantage in offer- 
ing the best material for any job. 


TECHNICAL FORUM 


Between the fabricator and the man- 
ufacturer of plastic material there still 
exists a sharp separation. Techniques 
of fabrication have multiplied and in- 
vestments in fabricating plants have be- 
come very large. Actually, there is a 
close analogy between the plastics and 
metallurgical industries. The steel man- 
ufacturer may purchase coal and ore, 
or own his own mines. He produces 
steel in standard shapes, which he sells 
to shops that fabricate for their own 
use or for distribution. The plastic ma- 
terial manufacturer may buy chemical 
raw materials or may make them him- 
self. He produces plastics in some 
standard form. This goes on to the 
fabricator who produces structures for 
his own use or for distribution. 


None of the plastic material manu- 
facturers has gone extensively into fab- 
rication of finished materials although 
some have ventured into and then with- 
drawn from the field. A plastic ma- 
terials manufacturer, who fabricates 
finished pieces, competes with his own 
customers, who naturally object. For 
the former to set up a fabricating plant 
that would use up all his own produc- 
tion of plastic material would require 
a very large investment in machinery 
not justifiable in a rapidly changing 
field. With no fabricating plant of his 
own he can concentrate his investment 
in materials manufacture. Similarly, 
the independent fabricator can diversify 
his finished products. Both benefit 
thereby. kes 





Purification of Butadiene 


(a) How is the high polymer re- 

moved from the crude butadiene 
after dehydrogenation? (b) How is the 
polymer stripped from the quenching cil? 
(c) Can a clear flowsheet of what actually 
occurs be given? (d) How do the light 
hydros affect the polymer? (e) What hap- 


pens to the light hydros? 
aA (a) The high polymer is removed 
from the butadiene effluent from 
the dehydrogenation reactor by scrub- 
bing the gas stream with the quenching 
oil which absorbs the relatively high 
molecular weight polymers. 
(b) The polymer is separated from 


major portion of the oil overhead and 
taking a polymer-quench oil as a bot- 
toms. It is important that sufficient 
quench oil be in the bottoms to insure 
fluidity at normal handling tempera- 
tures and also to provide the dilution 
adequate to prevent undue concentra- 
tion of hazardous peroxides and poly- 
mers that might be spontaneously flam- 
mable on exposure to air. This residue 
ordinarily is promptly burned as pro- 
duced to avoid accumulation of haz- 
ardous materials. 

(c) A portion of the flowsheet in 
Trans. AIChE, vol. 42, 192 (1946) 
shows quench oil handling. The details 





to plant but answers (a) and (b) state 
the general principles followed. 

(d, e) The term light hydros is not 
a common one and is assumed to be 
those materials in the reactor effluent 
containing two carbon atoms or less. 
Possibly the acetylene content of the 
light hydros contributes to polymer 
formation. It is likely that the ethylene 
is relatively inert in this regard. Light 
hydros may be sent to plant fuel or fur- 
ther processed for hydrogen recovery. 
Here again individual plant practice 
will vary depending on local circum- 
stances. A flowsheet mentioning light 
hydros is given in Chem. Eng. pp. 306- 





the quenching oil by distilling the of this operation may vary from plant 309, Sept. (1954). J. H. Boyd. 
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Multiple-Viscosity Motor Oils Analyzed 


Muti-grade oils save octane numbers, reduce engine 


wear; question is: How many, and how much? 


MULTI-GRADED motor oils—cur- 
rently hotly debated—came into sharp 
focus in the symposium on “An Evalu- 
ation of Miultiple-Viscosity Graded 
Motor Oil” at the 52nd annual meeting 
of the National Petroleum Association 
at Atlantic City in mid-September. 
Four separate research teams asked and 
answered: Do multi-graded oils help en- 
gine knock? Do they decrease combus- 
tion chamber deposits? Do they save 
fuel? Do they reduce engine wear? 

Multi-viscosity graded motor oils 
differ from conventional oils in being 
prepared from distillate oils boiling 
within relatively narrow ranges. With 
the addition of viscosity index im- 
provers that control their viscosity at 
engine operating temperatures, their 
VI is generally above 100 so that one 
formulation can meet the viscosity 
specifications for several different SAE 
grades. 


Engine Knock and Deposits 
Research by the fuels and lubricants 
department of General Motors showed 
that the multi-graded oils make a sig- 
nificant reduction in fuel antiknock re- 
quirements and show a marked supe- 
rority over bright-stock-based oils, said 
R. K. Williams in his paper, “Do En- 
gines Like All-Weather Oils?” 
Conventional bright-stock oils make 
heavy combustion chamber deposits 
and high fuel antiknock requirements, 
compared to the new high VI type oils, 
he continued; their octane requirement 
increased by 8 as compared to a range 
of 1.5 to 4.2 for the newer oils. 
Quaker State Oil Refining Corpora- 
tion’s findings were in substantial 
agreement, according to Carl Georgi 
in his paper, “How. Good Are the 
‘New’ Type Motor Oils.” He does not 
believe though that the newer oils 
could save much more than from three 
to five octane numbers under even the 
most unfavorable engine operations. 
The primary reason for the problem, 
he said, is the high compression engine. 





*Eastern Editor. 
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EFFECT OF OIL OCTANES UN COMPRESSION RATIO 
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COMPRESSION RATIO 


FIG. 1. Effect of oil octanes on compression ratio. 


A 7.5-1 engine existed in 2 models in 
1950; this year it is found in 22 en- 
gines and 8 of these are between 8.0 
and 8.7-1. 

Engine operation is also a strong 
factor. In an engine operating under 
constant speed and load, oils have 
practically no effect on the type or 
amount of deposits formed, he re- 
ported. The predominant factor is the 
lead deposits. Under heavy duty, cross- 
country driving, chamber deposits are 
practically identical whether the con- 
ventional or the newer oils are used, 
Georgi continued, and carbonaceous 
matter is a minor part of deposits. 

With the volatile oils; chamber de- 
posits were smooth and vitreous in car 
tests; with conventional oils, deposits 
were irregular and cracked. But in 
both cases, Georgi said, 70-80 per cent 
of the deposits were lead salts and in- 
organics and in both cases octane re- 


quirement increases were 6-8. Even 
oils having a minimum deposit form- 
ing tendency bring the octane require- 
ment number up to 10. He rejected 
the contention that burned oil builds 
deposits; they simply act as binder for 
the lead salts. 

Oils with a greater percentage of 
bright stocks lead to higher carbon- 
lead-salt ratios in deposits, according 
to L. Raymond and J. F. Socolofsky of 
Socony-Vacuum Oil Company (Fig. 1). 
SAE 10W and 30 grade distillates 
raised the octane requirement by 1 
number, but an SAE 30 blend of dis- 
tillate and bright stock raised it by 7. 
Different additive concentrations in 
commercial fuels and detergents do not 
affect the required increases, they said. 
The newer formulations showed a con- 
sistent and relatively large reduction in 
octane requirement increase; average 
reduction was 3, largest was 9. 

R. L. Overcash, W. Hart, and D. J 
McClure, Kendall Refining Company, 
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in “10W-30 Motor Oil: Several impor- 
tant Performance Characteristics,” 
held that multi-graded oil was a real 
improvement over conventional SAE 
20 in lowering octane requirement in- 
creases. Reduction in requirement 
ranged from 16 to 2 at full throttle and 
from 24 to 5 at part throttle. Reduc- 
tion in chamber deposit weight fell 
from 84 grams for conventional oil to 
37 grams from the 10W-30 formula- 
tion. 

In road tests, the 10W-30 octane 
requirement increase averaged 6 num- 
bers less than for conventional oils, 
they found. Equilibrium octane levels 
in each car tested averaged 5.5 octane 
numbers lower. 


Fuel Economy 

General Motor’s Bidwell declared 
that the multi-graded oils gave a small, 
but definite, increase in fuel economy 
by reducing engine friction. In 30 mph 
road tests, savings of from 5-16 per 
cent were recorded for 10W-30 com- 
pared to the 30 oil (Table 1). Saving 
in fuel was particularly notable during 
starting periods where it reached a 
high of 30 per cent, but this fell to 
about 4 per cent for trip distances over 
8 miles. For SAE SW-20 as compared 
to SAE 20 oil, fuel savings decreased 
from 6 per cent under starting condi- 
tions to 2 per cent or less for distances 
over one mile. Similar results were ob- 
tained for other oils. In terms of miles 
per gallon, the motorist could get 
somewhat less than one mile more per 
gallon with the newer oils, he said. 
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FIG. 2. 30 mph level road test: Fuel savings in miles per gallon for high VI oils (Oil D: SAE 5W-20) (KJL: conventional oils). 


In highway tests, however, average 
fuel economics indicate no consistent 
relationship between oil VI and fuel 
economy. Hence, Bidwell concluded 
that high VI oils have no economic 
advantage over conventionals oils of 
comparable viscosity. 

Georgi estimated that a change of 
one SAE viscosity grade made a 
change of 2-3 per cent in miles per gal- 
lon; thus, SAE 10W could give 5-6 per 
cent more mileage than 30 grade. But, 
he reported, in typical city traffic and 
in mild winter weather, atmospheric 
temperature and engine warm-up time 
are greater factors than viscosity or 
viscosity index. The colder the weather, 
the poorer the gas economy under such 
short-run, cold operating conditions. 
Differences in motor oils produce only 
a fraction of changes in miles per gal- 
lon, he stated. 

Raymond explained that a 5-10 per 
cent reduction in fuel consumption in 
typical cars can come with the newer 











12 14 16 


oils from reducing friction during 
starting, warm-up, and in normal op- 
erations. By improving volumetric and 
thermal efficiencies through improved 
combustion chamber conditions and 
spark-plug operation, the newer oils 
reduced waste of fuel. Service expe- 
rience shows total gains in fuel econ- 
omy may be very large in some cases. 


Engine Wear 
Of several, new high VI crankcase 
oils tested on cam and lifter wear test 
in two engines with three metallurgi- 
cal combinations, none of the oils was 
satisfactory in anti-wear properties, 
Bidwell reported, a fact probably due 
in part to the additive formulations 
used. By adding zinc dithiophosphate 
to the oils, pitting of chilled iron lifters 
was completely eliminated. Similar re- 
ductions, he said, were also made in 
lifter length loss and cam wear for 
chilled iron lifter, steel cam combina- 
tion. Suitable anti-wear agents improve 

oil performance shee 1). 











TABLE 1. Cam and lifter | wear measurements with new high VI oils. 





LS-5 results 
Pitting 

SAE severity Lifter Cam 

Oil grade percent lengthloss wear 
E 5W-20 50 10 13 
A 10W-30 54 17 65 
P 5W 62 26 101 
B! 10W-30 62 18 94 
Cc! 10W-30 67 28 212 
5W-20 74 22 90 

H? 10W-20 7 24 96 
F?2 5W-20 92 32 206 
[i 10W-30 100 31 161 
D! 5W-20 100 42 340 





LS-6 results 





Steel lifters - Alloy iron lifters ORI-1 results 
Lifter Cam Lifter Cam Lifter Cam 
wear wear wear wear wear wear 

44 5 7 9 3.6 5.2 
73 11 4 8 4.9 3.8 
81 498 4 12 

78 87 8 12 3.7 4.5 
124 18 7 10 21.5 7.5 
20 6 5 6 : avis 
79 157 8 i) 32 56 
157 318 10 10 130 144 
130 22 7 12 

152 22 8 13 





NOTE: 1 Contains some phenol type additive. 
2 Does not contain any zinc dithiophosphate. 


(All wear values are shown in tenths of thousandths of an inch) 
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GRAPHIC .PANELS 
by FOXBORO 








Working as a team, Foxboro 
Panel and Process Control 
Engineers offer you an 
unequalled resource... one 
which will assure you of the 
most efficient instrumentation, 
and the most practical panel 
layout, for your process. 


Foxboro Panel Engineers are specialists 
in panel design and fabrication. 
Exclusive techniques which they have developed 
over many years of experience include piping 
arrangements, wiring methods, uniformity of parts 
and accessories, methods of finishing and graphic 
portrayal — all of which add up to the finest 
graphic panel work available today. 


Foxboro Process Control Engineers, who have 
specified the right instruments for your processes 
over the years, are applying this valuable 
experience to the integrated control systems 
which you require today. 

Whether we originate the graphic layout from your 
flow sheet, or work directly from a design of your 
own, this engineering teamwork will provide 

you with the ultimate in an operating panel for 
centralized process control. 


REG. U.S. PAT. OFF. 


If you are planning a new or modernized control 
room, let us detail a proposal for you, with 
comprehensive data on Foxboro Graphic Panels. 


_ Foxboro Company, 645 Neponset Ave., r a O C e 4 q C O N T F O L 
oxboro, Mass., U.S.A. E N G \ N E E R i N G 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAN 
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Georgi explained that no oil can 
overcome abrasive wear in an engine. 
Commercial motor oils have detergent 
additives highly effective as anti-cor- 
rosive and anti-erosive agents for rings 
and cylinders compared to straight 
mineral oils. 

Bright stock oil was much superior 
in minimizing valve and lifter failure, 
he held, than straight distillate type 


oil of similar viscosity. He added that 
the longer engine life of the modern 
engine is attributable as much to im- 
proved engine design and better metal- 
lurgy as it is to improved oils. 
Although Raymond conceded that 
viscosity may have a measurable effect 
on wear and scuffing in certain situa- 
tions, he held it was a negligible fac- 
tor compared to the influence of addi- 


tives. With conventional oils, wear in- 
creases appreciably with decreasing 
temperatures. At the lower tempera- 
tures wear protection from straight 
mineral oil and a MIL-0-2104 oil of 
conventional base stock formulation 
differs largely. A cross-graded oil of 
lower viscosity at low temperatures 
gave lower wear than conventional 
SAE 2-W oil of like additive content. 

**e* 





Ratings Highest on East Coast, Texas Coast... 


Only slight increases in the average 
octane ratings of premium motor fuels 
in 53 cities in the United States were 
shown by the March, 1955, Ethyl Cor- 
poration’s gasoline survey, as com- 
pared to February results. This agrees 
with results from other investigations 
and surveys, but all fit into the pattern 
of the very gradual and inevitable climb 
of the octane number curve. Accord- 
ing to this survey, regular gasolines 
showed practically no change except 
on the West Coast, where an average 
boost of 0.4 octane numbers was found. 
The overall average increase for pre- 
mium fuels was only 0.2 octane num- 
bers. 

National weighted averages for pre- 
mium fuels was 94.9 in March. For 
regular fuel grades it was 87.5, cor- 
responding with other findings. The 
highest premium grade average in the 
country was 96.6, at Corpus Christi, 
Texas. The highest regular grade was 
90.0, shown at four cities — Baltimore, 
Maryland; Boston, Massachusetts; 
Jacksonville, Florida, and Philadelphia, 
Pennsylvania. Highest TEL content of 
premium fuels was in Bakersfield-Fres- 
no, California, 2.82 cc per gal. In reg- 
ular grades the largest amount was 2.62 
cc per gal, in Buffalo, New York. Pre- 
mium fuels containing the smallest 
amount of TEL were tested from Salt 
Lake City, with 1.12 cc per gal. All but 
a few averages showed more than 2 
cc for premium fuels. For regular fuels 
the minimum shown was 1.10 cc, with 
the majority of averages between 1.50 
and 2.50 cc. The accompanying con- 
densed table shows the averages as 
reported. 

Strangely enough, octane numbers 
seem highest on the East Coast and the 
Texas Coast, ranging from 96.0 to 98.0 
of the premium variety with 96.0 oc- 
tane number at such widely separated 
points as Little Rock, Arkansas, and 
Philadelphia, Pennsylvania, Casper, 


Wyoming, in the height of the Rockies, 
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also Denver, Colorado, have about 
90.0 octane number each. The differ- 
ence in Research and Motor method 
octane numbers ranges between 8 and 
10 numbers, throughout. References 
between Research and Motor octane 


number in regular grade fuels vary 
even more widely, from 5 to 7 octane 
numbers, with as low as 4.6 at Wichita, 
Kansas, long the “battleground” of 
motor fuel quality in the Midwest and 
Mid-Continent areas. 





Ethyl Corporation gasoline survey for March, 1955. 





PREMIUM 
Octane number 

Research Motor 
Albuquerque, N. M........... 93.5 85.4 
Amarillo, Tex... neaoens 92.8 84.6 
Atlanta, Ga.... Se ot ee 95.8 85.9 
Bakersfield-Fresno, Calif....... 94.2 87.2 
Baltimore, Md peat eaewke 96.4 86.0 
Billings, Mont.............0. 92.8 83.1 
Birmingham, Ala............. 96.0 85.4 
Boston, Mass................ 95.8 85.6 
eo ois bad w wlan 95.2 85.5 
Casper, Wyo. 90.2 81.8 
Central Mich. ........... 00 94.3 85.7 
Charlotte, N. C. 95.7 85.4 
es ice Ginied 92.8 84.4 
Cincinnati, Ohio. ‘sakhae 94.8 85.0 
Cleveland, Ohio. . . ata 94.8 84.9 
Corpus Christi, Tex. sited 96.6 87.5 
Dallas-Fort Worth, Tex....... 95.6 86.2 
Denver, Col... . mst 2 90.5 81.8 
Detroit, Mich os 94.0 84.9 
El Paso, Tex. a 93.7 85.5 
Fargo, N. D. a 92.2 85.2 
Hartford, Conn............... 95.2 85.9 
Houston, Tex. ani 96.2 86.2 
Indianapolis, Ind 7 93.6 84.5 
Jackson, Miss. ye 95.6 85.4 
Jacksonville, Fla Re 2 95.6 85.7 
Kansas City, Mo aN 92.1 83.9 
Little Rock, Ark 96.0 85.5 
Los Angeles, Calif 7 94.3 83.3 
Louisville, Ky. wake 95.2 85.0 
Memphis, Tenn 5 95.6 85.3 
Metropolitan N. Y., N. J. 95.9 85.6 
Milwaukee, Wis ; 94.5 85.6 
Minneapolis-St. Paul, Miun.... 92.2 84.0 
New Orleans, La 96.0 85.8 
Northwest Pa 94.3 87.8 
Oklahoma City, Okla 93.3 84.6 
Omaha, Nebr 92.3 84.5 
Philadelphia, Pa. 96.0 85.6 
Phoenix, Ariz 94.6 84.7 
Pittsburgh, Pa 95.8 85.8 
Portland, Ore 94.3 84.1 
Richmond, Va 95.8 86.1 
Salt Lake City, Utah 90.4 82.4 
San Antonio, Tex. 95.4 86.7 
San Francisco, Calif 94.7 83.6 
Seattle, Wash 94.2 85.0 
Shreveport, La 94.9 85.4 
Spokane, Wash 93.7 83.4 
St. Louis, Mo 92.8 84.6 
Toledo, Ohio 94.4 84.9 
Tulsa, Okla 92.2 85.0 
Wichita, Kansas 92.2 85.0 


REGULAR 


TEL TEL 
content Octane number content 
ml/gal Research Motor ml/gal 
2.56 84.0 79.9 1.85 
2.32 84.0 81.0 1 99 
2.32 87.5 82.5 2.02 
2.82 84.5 78.0 1.47 
2.51 90.0 83.4 2.50 
1.47 86.0 81.0 1.13 
2.41 87.1 81.9 2.14 
2.12 90.0 83.2 2.19 
2.80 89.8 84.1 2.62 
1.65 83.0 78.6 1.10 
2.55 87.9 81.2 2.61 
2.39 87.4 81.1 2.34 
2.12 84.7 80.4 1.92 
1.93 88.8 82.3 2.14 
2.13 88.8 82.5 1.79 
2.72 86.9 83.1 1.96 
2.68 85.9 81.0 2.42 
1.76 83.5 79.2 1.59 
2.15 88.7 81.9 1.94 
2.24 82.9 79.2 1.59 
2.13 84.8 80.5 1.56 
2.51 89.9 83.6 2 50 
2.79 86.5 82.5 2.25 
2.05 86.5 80.5 1.46 
2.51 87.4 81.9 2.48 
2.28 90.0 83.1 2.39 
2.18 84.7 80.1 1.64 
2.43 87.1 81.7 1.95 
2.38 85.0 79.6 1.51 
2.38 87.2 81.4 2.39 
2.31 7.6 81.6 1.97 
2.15 89.9 83.8 2.12 
2.20 85.5 80.2 1.69 
2.16 84.9 80.0 1.77 
2.70 87.6 82.5 2.36 
2.46 89.6 84.2 2.55 
2.19 84.1 79.8 2.08 
2.28 84.7 80.1 1.66 
2.21 90.0 82.8 2.28 
2.02 84.8 79.6 1.46 
2.46 89.9 83.3 2.21 
2.22 85.1 80.0 1.41 
2.37 89.5 82.9 2.15 
1.12 82.1 78.8 1.25 
2.78 86.6 82.3 2.13 
2.27 85.2 79.7 1.27 
2.00 84.7 80.0 1.47 
2.56 86.5 82.2 2.46 
2.12 84.8 79.7 1.45 
2.24 84.9 79.9 1.74 
2.12 88.7 82.3 1.55 
2.36 84.2 80.2 1.49 
1.99 84.6 81.0 1.78 











THE PETROLEUM ENGINEER, May, 1955 











Re 


Fr 
ing 
pal 
less 
oil 
iS ¢ 
ext 
tha 
set 
ref 
oil, 


ple 


ha 
ch 


lev 


rec 
30r 































Ta- 
ight 
| of 
‘ion 

of 
Ires 
nal 
ent. 
r* 


ary 
ane 
ita, 

of 
and 





Reduces cost, space requirements... 


COMPACT DESIGN For New Ol EXTRACTOR 


...is stainless steel, centrifugal type 


COLLIN M. DOYLE and EDWARD RAUCH* 


FLEXIBILITY in design and long last- 
ing eye appeal were two of the princi- 
pal achievements of arc welded stain- 
less steel in a new type of lubricating 
oil extractor known as the Petrozon. It 
is a centrifugal counter-current solvent 
extractor, considerably more compact 
than the gravitational towers and mixer 
settling tanks conventionally used for 
refining highest grades of lubricating 
oil. 

Machines based on the same princi- 
ple of continuously handling two im- 
miscible liquids of different densities 
have been built to produce penicillin, 
chloromycetin, terramycin, and other 
antibiotics; their adaptation to petro- 
leum processing is relatively new. 


TAbstract of a prize-winning paper in the 
recent Mechanical Design Competition spon- 
sored by The James F. Lincoln Are Welding 





Foundation, Cleveland, Ohio. FIG. 1. Centrifugal extractor for refining of high grade lubricating oils is pleasing in 
*General manager, and manager, Podbielniak " - s 
Ine., Chicago, Ill. appearance and maintained easily. 
FIG. 2. Four base sections are clad on the sides and top with FIG. 3. Elements of the upper enclosure are welded after tacking, 
stainless steel. with no fixture needed other than the base of the machine. 
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RADIUS WELOS 
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FIG. 4. Rotor band is vee-welded as indicated and made in various widths for different size extractors. The welded assembly gives con- 


siderable flexibility. 


Design requirements include safe 
construction, simple operation, and low 
maintenance. Corrosion-resistant ma- 
terial is demanded because cleaning out 
the carbon build-up, after a period of 
operation, is done with solutions that 
would attack carbon steels. Speeds up 
to 2500 rpm are necessary to develop 
the high gravitational (5000 g) force 
essential to produce the desired action 
between the oil and furfural solvent; 


3 WELDED 
 oTELLITE | 
HARD FACE 














FIG. 5. Hardfaced mechanical seal on the 
surface receives the most wear. 


hence, the selection of type 316 stain- 
less steel, assembled by arc welding 
techniques. 

The extractor, Fig. 1, has clean, trim 
lines contributing to pleasing appear- 
ance and easy maintenance. The base, 
of composite construction as indicated 
in the sketch, Fig. 2, is first fabricated 
from 3%-in. thick hot rolled low- 
carbon steel plates and then clad with 
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¥% -in. stainless sheet, in the interests of 
conserving high cost alloy steel. Arc 
welded construction eliminates the 
need for patterns, cores, and molds in- 
herent in a cast design, and also per- 
mits considerable flexibility in varying 
the size of the machine. The extractors 
are furnished in a variety of capacities 
according to the output rates of the re- 
finery installing them. 

Sequence of assembly and welding 
the base elements is as foilows: 

Four sections of the heavy plate 
weldment are clamped to the table of a 
mechanized welding positioner. They 
are tacked and manually welded hori- 
zontally, using 5/16-in. mild steel rod 
and straight polarity. Result is a flat and 
flush weld that does not require grind- 
ing for subsequent cladding operations. 
A normalizing treatment is given the 
assembly to relieve possible welding 
stresses. 

Stainless steel cladding sheets next 
are clamped to the base weldment and 
tacked in position. Corners are set at 
90 deg to form a right-angle groove 
for the weld deposit as shown in the 
sketch. The weld is made in a horizon- 
tal plane with 3/32-in. type 316 stain- 
less steel rod and reverse polarity. A 
generous radius is formed and little 
finishing is needed to blend it perfectly 
into the cladding. 

The stainless sheath completely 
covers the outside, inside and top of the 
base. Inserted into a milled groove on 
the top is a square tongue held in place 
by welding the ends to the cladding. 
It forms the male members of a tongue- 
and-groove water-tight seal between 
the base and top enclosure. 

The latter, Fig. 3, comprises 2 side 
plates, a rolled band, 6 support bars, 2 
hinge blocks and 2 knobs, all of stain- 
less steel. The rolled band is placed 





on edge on a welding table, and one 
side plate laid on top of it. The band 
need not have a perfect radius as it is 
tacked onto the side plate and thereby 
formed to a true semi-circle. Welding 
rod again is %-in. type 316 stainless 
desposited with reverse polarity at 125 
amps. 

Support bars are tacked into posi- 
tion, the base assembly being used as 
a fixture. The finish weld is a fillet be- 





_-- SQUARE STOCK 
“ ENOS MITEREO 
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FIG. 6. Simple seal housing bracket design 
reduces cost, saves material. It is 
assembled by welding standard 
stock shapes. 
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Steel Gate Valves 
set the pace 

in dollar-for-dollar 

service and value 





TYPE 950 HANCOCK 8007 STEEL GATE VALVES 
Outside Screw and Yoke. Sizes: %4” thru 2” 







SERVICE RATINGS 
Screwed and Socket Weld 
Ends: For all pressures up 
to 800 psi. at 775° F. O.W.G. 
2000 psi. — 100° F. 


Flanged Ends: For all pres- 
sures up to 800 psi. at 775° 
F. 0.W.G. 1440 psi.—100°F. 































Install a Hancock 800# Bolted Bonnet Steel Gate 
Valve in your piping system and prove for yourself 
why this valve sets the pace in dollar-for-dollar 
service and value. Hancock Gate Valves have cut 
valve costs in hundreds of refineries, chemical and 
petrochemical plants and other installations... have 
proved themselves the best, most economical valve 
for process and power piping systems. They can 
mean similar savings for you. 


To provide such service and value, Hancock Gate 
Valves combine two big advantages: specially se- 
lected materials for extraordinary long wear under 
difficult operating conditions and an exclusive de- 
sign for positive, maintenance-free performance. 
Features include highly accurate guiding to pre- 
vent wedge dragging and consequent leaking, a 
wedge of ‘500 Brinell” stainless steel, seat of 11-13% 
chrome stainless steel, plus a spiral-wound gasket 
and swing bolt and nuts of stainless steel. 


When Hancocks go in, valve costs go down. 


GET THE WHOLE STORY about these 800# Hancock Steel Gate Valves from your 
local Industrial Supply Distributor. His knowledge of valves and their 
correct application can also save you time and money. Phone him today. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


NCO WALLY 


A product of 
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MANNING, MAXWELL & MOORE, INC. 








Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN' INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Donbury, Conn. and Inglewood, Calif. ‘‘SHAW-BOX 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mic! 


To obtain more information on products advertised see Page E-41 C-51 





tween the side enclosure and the sup- 
port bar. Hinges and fastening knobs 
are lined up with their matching parts 
on the base and fillet welded into place. 

The extractor rotor is of 1%-in. 
stainless plate rolled to a 36-in. diam- 
eter cylinder, Fig. 4, and secured with 
a double-Vee arc weld. It might have 
been specified as a forging, but the 
use of plate stock was figured to pro- 
vide greater strength and the material 
was much more readily available. After 
the rotar has been rough machined and 
scarfed, the side plate is welded to it 
and also to the shaft. One inner plate is 
welded to the shaft after which the 
contact elements and liquid distribu- 
tors are assembled and the second inner 
plate welded to the shaft. Finally the 
outer plate is assembled and welded to 
the shaft and to the rotor shell. Proper 
preparation of the weld areas, careful 
application of weld metal followed by 
liberal peening and cooling after each 
pass insure that warpage and eccen- 
tricity of the finished rotor are limited 
to a small fraction of an inch. 

Mechanical seals, Fig. 4, are of stain- 
less steel with a stellite wear surface arc 
welded as shown. This surface is 
ground and lapped flat to within one 
light band. Thus, welding has reduced 
grinding and costly finishing opera- 
tions on the hard surface to a small 
area. Both investment castings and 
powdered metal compacts were con- 
sidered as alternate for mechanical 
seals, but were discarded because of 
the cost of molds and dies and the more 
difficult overall finishing operations 
they would involve. 

On several other small components, 
the arc welding of standard stock 
shapes was practiced wherever possible 
to effect economy in material and re- 
duce machining costs. The seal hous- 
ing bracket, Fig. 6, is a good example. 
A simple belt guard is formed by arc 
welding two preshaped pieces of %-in. 
stainless sheet, eliminating possible 
noisy vibration arising in a bolted or 
screwed design and increasing the 
safety factor of the guard. No fixtures 
were required for this assembly. Lim- 
ited quantities, of course, precluded a 
single piece press-formed shape. 

It is readily seen that the centrifugal 
extractor may be cleaned with little 
difficulty and with none of the hazards 
attending high gravitational towers or 
settling tanks. Likewise, it is installed 
quickly without the aid of construction 
or erection crews. Beyond that, arc 
welding facilitated its manufacture for 
sale at a price less than competitive 
types of equipment. Manufacturing 
economies also can be passed along to 
employees in higher wages and can help 
to subsidize further research and en- 
gineering leading to improved refining 
equipment. x*** 


C-52 


HIGHEST NGAA AWARD 


GOES TO PIONEER DESIGNING ENGINEER 


The now justly fa- 
mous ‘“‘Hanlon 
Award,” highest hon- 
or that can be con- 
ferred by the Natural 
Gasoline Association 
of America, and one 
of the greatest 
awards by the petro- 
leum industry, for 
1955 was awarded to 
one of the most out- 
standing pioneers in 
natural gasoline 
plant design, the first 
engineer to design 
and to aid in operat- 
ing an_ ultra-high 
pressure plant — 
Henry N. Wade, of 
Hollywood, Cali- 
fornia. His contribu- 
tion to the natural 
gasoline industry is. 
very difficult to over- 
evaluate. 

Probably his most 
noteworthy achieve- 
ment is the design of 
the United Gas Com- 
pany’s Alta, Louisi- 
ana, high-pressure 
absorption plant, the 
first plant to operate 
at 600 psi or higher. 
This plant was completed ’way back in 
1929, when it was thought by less 
“plunging” minds that such pressures 
were hazardous, disastrous, and not to 
be thought of. The design pressure 
there was 610 psi, and the volume was 
150,000,000 cu ft of raw gas per day! 
To care for the high percentage of fixed 
gases — methane, ethane, etc. — that 
were held in solution in the absorption 
oil, Wade developed the system of us- 
ing several stages of “declining” weath- 


‘ering of pressure—a principle that has 


been part of all operations since that 
time. 

When Wade’s employer, J. A. Camp- 
bell Company, went out of business, he 
established the Parkhill-Wade Com- 
pany in 1932, which continued its ven- 
tures up to 1945. This firm pioneered 
many improvements in the industry or 
collaborated in their development. Dur- 
ing this time a working contract was in 
force, also, with a Denver, Colorado, 
firm, Stearns-Roger Manufacturing 
Company, to build various plants. Dur- 
ing this period the problem of recover- 
ing more and more hydrocarbons from 
vapors off-wells was looming more and 
more importantly. Following research 
in the field on big-scale operating units, 
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Henry N. Wade 


distillate was recovered by simple sepa- 
ration under temperature-pressure con- 
trol. That principle, too, has become an 
integral part of industry technology. 

With recycling of residue gas the 
high pressure operation really came 
into its own. High spot of this -develop- 
ment was Wade’s design of the now 
famous Katy recycling plant for Hum- 
ble Oil and Refining and collaborating 
companies, which plant is designed for 
550,000,000 cu ft per day, and returns 
to the formation—recycles—500,000,- 
000 cu ft of that residue gas. By this 
time the pioneering work was carried 
on until the working pressures were 
1500 to 2000 psi! 

The key to all this is: Henry Wade 
was willing to take chances to try to 
prove or disprove his theories about 
how these things might be done. So far 
as we know, without exception these 
hard-boiled theories came _ through. 
“Where angels fear to tread” was the 
researching ground for a man and his 
cohorts willing to stake everything on 
their engineering, their mathematics, 
and their intuition. 

So it is that Henry Wade receives 
the NGAA’s Hanlon Award—the ac- 
colade of his industry. x et 
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A broad outline of petrochemical op- 
erations will recognize three major 
categories: 

1. Conversion of Methane. This 
branch, in its turn, has three important 
aspects: 

a. Production of chemicals via 
synthesis gas. This includes, 
above all, manufacture of am- 
monia and. methanol. 

b. Direct conversions, leading to 
chlorinated methanes and hy- 
drogen cyanide. 

c. Syntheses involving acetylene 
as intermediate. 

2. Production of Aromatics. This is 
a relatively new task for the petrochem- 
ical industries. Benzene, toluene, and 
xylenes, the chief starting materials, 
are themselves obtained by the reform- 
ing or dehydrogenation of methyl cy- 
clopentane, or cyclohexane and its 
methylated derivatives. 

3. Conversion of Aliphatic Hydro- 
carbons Other Than Methane. The 
scope delineated by this category is self- 
explanatory. Actually, major impor- 
tance attaches only to the derivatives 
of ethane, propane, and the butanes. In 
addition, an aliphatic C,_ fraction (hep- 
tane and heptene) serves as starting ma- 
terial in one commerically significant 
synthesis (namely, the production of 
iso-octyl alcohol), and a C,,_ cut is 
one of the building blocks for keryl 
benzene. 

In the two first-named categories, 
natural gas and petroleum fractions 
serve Only as alternate’ raw materials 
although their impact in this field is 
growing most rapidly. For example, 
only about 60 per cent of American 
ammonia production in 1953-1954 is 
based on methane, while the remainder 
8 manufactured from hydrogen de- 
rived from coal or from electrolysis op- 
erations. Of some 458,000,000 Ib 
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ETHANE, 
PROPANE, 


BUTANES 


acetylene generated in 1953, only an 
estimated 20 per cent was obtained by 
methane pyrolysis. To be sure in both 
of these fields, the emphasis on hydro- 
carbon conversion has been growing 
rapidly in recent years (production of 
acetylene from this source is wholly 
a post-war development) and the future 
looks particularly bright. 

Production of aromatics from pe- 
troleum hydrocarbons is also a rela- 
tively new development that supple- 
ments recovery of aromatics in coking 
plants. Toluene and xylene production 
from petroleum stocks became most 
important during World War II. In 
1953, 74 per cent of all toluene and 91 
per cent of all xylenes produced in the 
U.S. were derived from this source. 
On the other hand, benzene produc- 
tion from petroleum hydrocarbons did 
not become significant until 1950 when 
5.4 per cent of the national output was 
so derived. By 1953, the proportion 
had jumped to 23 per cent. 

The third major category of the 
petrochemical industries—conversion 
of aliphatic hydrocarbons—is unique in 
that its base stocks are obtained from 
petroleum sources alone, and it is to 
this category that the present discus- 
sion will be confined. 

To be sure, many of the end prod- 
ucts of this category are obtainable 
from alternate raw materials as well: 
Ethanol by fermentation of molasses; 
acetaldehyde by hydration of acetylene, 
etc. But the routes of synthesis that 
shall be considered here are based 
wholly on hydrocarbons derived com- 
mercially from petroleum sources only. 


The Raw Materials 

The U.S. Tariff Commission reports 
the following 1953 production volumes 
of hydrocarbons in the C,-C, range 
for petrochemical purposes: 


These light hydrocarbon de- 
rivatives cover the greater part 
of petrochemical production. 


Peter W. Sherwood 
Chemical Engineer, 


White Plains, New York 
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TRANSMITTERS 


The Taylor TRANSAIRE* Differential 
Pressure Transmitter provides lower 
installation and maintenance costs 
along with sustained accuracy, be- 
cause the unit may be mounted for 
self-draining or venting; also elim- 
ination of zero drift and range change 
during continuous use. TRANSAIRE 
Temperature Transmitter features 
short range spans within limits of 
minus 375 and +1000°F. Highly sen- 
sitive and responsive to dynamic tem- 
peratures due to lack of dead spots, 
derivative action in measuring circuit, and low heat capacity of cigarette-sized bulb. TRANSAIRE 
Pressure Transmitter is available in short range spans. Accurate to 12% of the selected short 
range span and sensitive to pressure changes of 1/9” of water. 


kight reasons why Taylor 


IS ORDERED 


ECONOMY 


¢ 


EFFICIENCY 


¢ 


CONTROLLERS 


One Knob BI-ACT* Controller provides single adjustment for reset and proportional response for 
flow applications. The Two-Knob BI-ACT Controller gives you full range of adjustment of propor- 
tional and automatic reset responses: for all jobs that don’t require derivative adjustment. 360R 
TRANSET Controller provides independent adjustment of proportional and automatic reset re- 
sponses; also available as a proportional response controller. TRI-ACT* Controller combines all’ 
three response adjustments— gain, reset rate and (derivative) PRE-ACT* response. 





RECEIVERS 


The TRANSET Recorder has automatic-manual unit, remote set-point indicator. 30-day lineaf 
chart, three hours visible. Chart reads from left to right on rectilinear coordinates, for quicker 
and easier operator interpretation. Twelve different forms of recording, and eleven different 
forms of indicating receivers available—all interchangeable with the self-purging case and all 
accommodated by one standard panel cutout (5142’’ x 4542’’)—even cascade control. 
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TRANSET’ System 


AND RE-ORDERED! 


| RYGGEDNESS 
ACCURACY 


Versatility—quick, easy interchangeability of con- 

trollers and receivers-—thanks to the Taylor Plug-In 
feature—makes it possible to trace, analyze and correct 
process difficulties before serious trouble arises. Trans- 
mitters have wide range adjustments built in. 
? Economy—you save money on installation because 

of simplified mounting, fewer piping connections, 
reduced panel size, lower labor and material costs. e.g., 
i's cheaper to run copper tubing than to pull thermo- 
couple wire through a conduit. And transmitters can 
be located at point of temperature measurement or 
flow transmission, thus no long lead lines, no seal pots, 
no leveling required. 
3 Ruggedness—flow transmitters will hold calibration 

—no zero shift even on long continuous service. 
Temperature transmitters have been used on top of 
columns 90 ft. high with ambient temperatures varying 
from 100° to minus 50°F. 

Low Maintenance—small motions, low stresses and 

sturdily built parts make for minimum maintenance. 


Flow transmitters can be mounted close to pipe and © 


are self-draining and venting. No permanent damage 

from overrange. 

5 Dependability— Plug-In means minimum instrument 
down-time, maximum production efficiency. You’re 

back on automatic control in seconds. 


Efficiency—exceptionally fast speed of response in — 


all three transmitters means processes can be meas- 
ured the moment they start to change. Hence, better over- 
all control, higher yield of quality product, less rerun. 
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FIELD ENGINEER SKILL 


Accuracy—temperature transmitters give fine accu 

racy of measurement because of narrow spans, ex- 
treme sensitivity, minimum dead spot, compensation 
for ambient temperature and pressure change. Flow 
transmitter produces accurate readings by elimination 
of long lead lines. Calibration holds on all transmitters 
giving excellent repeatability. 


8 Field Engineer Skill—Taylor’s widespread force of 
Field Engineers have wide process equipment and 
application knowledge and experience in diverse in- 
dustries. 


Why not call in your Taylor Field Engineer now, o: 
write for Bulletin 98097. Taylor Instrument Companies 
Rochester, N. Y., or Toronto, Canada. 


‘Taylor Instr 


MEAN ——— 


ACCURACY FIRST 








IN HOME AND INDUSTRY 
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Flowchart of process for producing and purifying ethylene from refinery gas. 


Ethane 144,623,000 Ib 
Ethylene 2,135,740,000 
Propane-propylene 1,222,057,000 
n-butane 388,581,000 
iso-butane 97,625,000 
n-butenes 906,732,000 


These are not overlapping figures. 
E.g. ethylene derived from propane is 
reported only as ethylene, and the par- 
ent hydrocarbon is therefore excluded 
from the Tariff Commission’s statistics. 
Nor do the data include hydrocarbons 
or hydrocarbon mixtures (such as LPG) 
which are recovered for purposes other 
than chemical processing. 

Indeed, only a minor share of po- 
tentially available C.-C, paraffins ac- 
tually serve as basis for chemical syn- 
theses. According to a recent study,' 
nearly 15 billion pounds ethylene could 
be produced from the 260 billion 
pounds cubic feet ethane recoverable 
yearly (at 1952 rates) from natural gas 
alone. Of this potential, only 3.8 per 
cent was realized. A more sizable per- 
centage of recovered LPG (predomi- 
nantly propane-butane) enters petro- 
chemical processes. Thus, of 4.92 bil- 
lion gallons LPG sold in 1953, an esti- 
mated 28.8 per cent served as raw 
material in chemical syntheses (includ- 
ing synthetic rubber production). This 
compares with chemical demand on 
only 8.2 per cent of LPG recovered a 
decade earlier.” 

Either natural gas or by-product 
gases obtained in numerous refinery op- 
erations may serve as ultimate source 
of ethane, propane, and butane. Low- 
temperature fractionation serves uni- 
versally for their recovery and separa- 
tion. In the case of ethane, proximity 
of suitable hydrocarbon source usually 
determines the location of the chemi- 
cal consumer plant. In general, this 
means that the installation will be near 
natural gas fields or major refinery op- 
erations. There are, however, two 
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plants (at Doe Run, Kentucky, and at 
Tuscola, Illinois,) to which ethane is 
shipped by long-distance pipe line in 
admixture with methane. Here, too, a 
low-temperature fractionation plant 
serves to separate the desired com- 
ponent from the remaining gas which 
is then forwarded to fuel markets. 

In the case of readily liquefiable pro- 
pane and butane, chemical plant loca- 
tion is less dependent on the hydro- 
carbon source since transportation by 
barge (and often by tank car) can be 
achieved economically. 

The great bulk of potentially avail- 
able ethane, propane, and butane is 
found in natural gas stream, in which 
all three are present, declining in vol- 
ume in the order stated. The amounts 
vary in different fields, but the follow- 
ing limits in composition may be taken 
as typical of most “wet” natural gas: 
Methane, 80 to 90 per cent; ethane 5 
to 10 per cent; propane, 3 to 5 per cent; 
butanes, | to 2 per cent; pentanes and 
heavier hydrocarbons, | to 2 per cent.* 

Extent to which the C.-C, potential 
of natural gas is realized for chemical 
purposes has been indicated. Most of 
the ethane not needed for chemical 
purposes is retained in the natural gas 
for stationary fuel sales. Recovery of 
propane and butane is more complete 
to serve a number of more valuable 
purposes (internal combustion fuel, gas 
manufacture, and miscellaneous indus- 
trial applications). According to a re- 
cent survey America’s 455 operating 
natural-gasoline plants yield 9,482,813 
gal per day butane and lighter hydro- 
carbons in the course of processing 
20.4 billion cubic feet per day natural 
gas. This amount is supplemented by 
the nation’s 38 operating cycling plants 
which recovered 2,172,000 gal butane 
and lighter from the daily throughput 
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of 3.6 billion cubic feet natural gas. 

The balance of C,-C, hydrocarbons 
are obtained as by-products of refinery 
operations. Here, the (chemically) more 
useful olefins are frequently present in 
sufficient amount to warrant their di- 
rect and separate recovery. In general, 
the yield of hydrocarbon gases, and 
especially light olefins, obtained in any 
thermal or catalytic refining process 
rises at increasingly drastic operating 
conditions. Some typical compositions 
of by-product gas obtained in a number 
of refining operations'® are given in 
Table 1. 


TABLE. 1. Petroleum refining gases 
composition (Vol %). 


Mixed- Vapor- Catal 
phase phase 
crack- Re- erack- Poly-  crack- 
ing forming ing forming ing 
Hydrogen 3 7 7 7 7 
Methane. . 35 40 30 50 18 
Ethylene... 3 4 23 8 5 
Ethane 20 18 12 25 9 
Propylene 7 6 14 3 16 
Propane 15 10 4 6 14 
Isobutane 2 3 1 16 
n-butane. .. & 7 2 1 5 
Butenes. . 7 5 } - 10 


f 
Butadienes. 1 


From refinery operations, also, low- 
temperature fractionation serves for 
separation of C,-C, hydrocarbons. Ob- 
viously, C.- and C,- aliphatics are re- 
moved from the gas stream most 
readily. After such separation, the per- 
manent gases contain ethylene in low 
concentration. This constitutes a low- 
cost raw material for chemical syn- 
theses. Many reactions preclude the use 
of dilute ethylene, however. In that 
case, this olefin must be purified by one 
of several methods which will be de- 
scribed in connection with ethylene pro- 
duction processes. 

A special situation exists in the man- 
ufacture of alcohols from refinery ole- 
fins by the liquid-phase process. In this 
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synthesis, which shall be discussed in 
its proper place, a strong difference is 
found in the reaction affinities of pro- 
pylene and ethylene. Separation of 
these components may, therefore, be 
achieved by chemical means; i.e. by 
first absorbing propylene in dilute sul- 
furic acid, and then contacting un- 
reacted gas with concentrated acid for 
ethylene utilization. Sulfuric acid ab- 
sorption also serves for the removal of 
isobutene from associated C,-hydro- 
carbons in a close-boiling fraction. 
The range of purity, demanded of the 
feedstock by the chemical-user plant, is 
extremely wide. Probably the most 
stringent requirements (among large 
scale operations) are set by production 
of polyethylene, which calls for an 
ethylene purity of 99.5 per cent and 
complete absence of acetylene. Fairly 
good ethylene purity (90 to 95 per cent) 
is also an economic requirement for 
production of ethylene oxide by direct 
oxidation, while the chlorohydrination 
route to this epoxide tolerates ethylene 
concentrations of 30 to 50 per cent (but 
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(Photo by Monsanto Chemical Company). 
Ethylene purification towers at Monsanto's Texas City, Texas 


plant. In center background are styrene distillation towers. 


requires absence of other olefins, hy- 
drogen, and of acetylene). Ethyl ben- 
zene production derives certain advan- 
tages from high ethylene purity—espe- 
cially if high-pressure, vapor-phase al- 
kylation is employed. But here, too, 
low raw materials cost may render use 
of dilute ethylene economically attrac- 
tive. In at least one commercial plant, 
benzene ethylation is carried out with 
olefin feedstock in 40 to 50 per cent 
concentration. 


Production of Olefins 
and Isobutene 

Recovery of olefins from refinery 
gases covers only a portion of the de- 
mand for petrochemical operations. 
Indeed, it has been estimated that the 
potential of this source, if fully realized, 
would cover only 20 per cent of all 
ethylene consumed in the United 
States in 1953. 

Most of the needed olefins are there- 
fore obtained by conversion of suitable 
paraffinic stocks. Groppe® estimates 
that of 2.2 billion pounds ethylene con- 


sumed in 1952, only 10 per cent was 
recovered directly from refinery gases 

and 40 per cent was produced by pyro! 

ysis of ethane extracted from natura 
and refinery gas. Almost the entire ba! 

ance was derived by cracking of pro 
pane, with only minor quantities based 
on heavier feedstocks. There is a stron 

trend toward more extensive utilization 
of ethane as raw material for ethylene 
a trend that will certainly be supported 
by the rising propane price. 

There is almost no conversion of pro 
pane to propylene for its own sake. Ac 
tually, some 70 per cent of all petro 
chemical propane requirements are 
covered by direct extraction of this ole 
fin from refinery gases. Most of the re 
mainder is obtained as co-product in 
the course of cracking propane to 
ethylene. ii 

Fully three-fourths of all butenes 
consumed in 1953 was recovered di 
rectly from refinery gas, the balance 
having been derived by dehydrogena 
tion of butane. A future shift is seen in 
this relation which will favor conver 
sion of butane either to butene, or im 
mediately to butadiene—its most im 
portant single chemical derivative. This 
movement is impelled by the high 
premium commanded by butylene (15 
to 18 cents per gal vs butane at 4 cents 
per gal), which is largely dictated by 
its value in the production of alkylate 
gasolines. 

Wholly different methods serve fo! 
the specific production of ethylene and 
butylene from paraffinic charge stocks 
The former is obtained entirely by the: 
mal pyrolysis, while catalytic dehydro- 
genation is the preferred process fo! 
production of butenes. As has been in 
dicated, propylene is obtained in ade 
quate amount as co-product of othe 
cracking operations. 

Processes available for the com 
mercial manufacture of these three ole 
fins are steadily increasing, both 
number and in economic significance 
A discussion of the chemical signifi 
cance of C,-C, hydrocarbons warrants 
therefore, above all, consideration of 
the methods that serve usefully for the 
large scale production of their key ole 
finic intermediates. 

Production of Ethylene. Thermody 
namically, all paraffinic, olefinic, and 
naphthenic hydrocarbons constitute a 
suitable starting material for the pro 
duction of ethylene by pyrolysis. In ac 
tual practice, however, the field is 
greatly narrowed by economic and 
yield considerations, and the greater 
portion of America’s manufactured 
ethylene is derived from ethane and 
propane. 

Ethane is theoretically the ideal 
charging stock for the manufacture of 
ethylene. If carried out at suitable op 
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erating conditions, the dehydrogena- 
tion reaction 


C,H,<5C,H,+H,. ... (1) 


is accompanied by a minimum of pri- 
mary side reactions, and yields as high 
as 90 per cent have been reported. Dic- 
tates of chemical equilibrium strongly 
favor the dehydrogenation reaction as 
the operating temperature is raised. It 
must be emphasized, however, that one 
cannot speak of “true equilibrium” in 
this connection because the primary 
products tend to undergo secondary 
pyroyltic reactions to form acetylenic 
and aromatic compounds, and event- 
ually methane, carbon, and hydrogen. 
As the paraffin chain of the charge 
stock is lengthened, an increasing num- 
ber of primary pyrolytic reactions can 
take place, and the maximum yield of 
ethylene decreases accordingly. In the 
pyrolysis of propane, two initial reac- 
tion routes are possible, leading to 
ethylene and propylene, ae 
CH, — CH, — CH, s CH, 


~~ o> iin 
CH,—CH,—CH,ssCH,—CH = 
 £ ea 


It has been shown that the ratio of 
primary breakdown products (i.e. at re- 
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action time extrapolated to zero) is 

fairly independent of operating tem- 

perature. In the case of propane pyrol- 

ysis, the relative extent of initial reac- 

tions is reflected by the following ratio: 
Methane + Propylene (Eq. 2) 
Hydrogen + Proplyene (Eq. 3) 

No 

Notwithstanding the course of pro- 
pane pyrolysis at its outset, the ultimate 
ethylene: propylene ratio rises very defi- 
nitely as more drastic operating condi- 
tions (time-temperature) are chosen. 
This effect is due to secondary reac- 
tions, above all the cracking of product 
propylene to yield ethylene. 

As is true in all cracking reactions, a 
serious engineering problem is raised 
by the appreciable endothermic heats 
of reaction involved. This considera- 
tion influences the furnace design sig- 
nificantly, as will be seen later. The con- 
version of ethane to ethylene absorbs 
32,000 cal. Equation (2) requires 16,- 
100 calories, and equation (3) calls for 
32,000 cal per mole. 

Controlling Process Variables in 
Ethylene Production. Industrial success 
of pyrolytic methods for the production 
of ethylene from other hydrocarbons 
rests largely on close control of the 
principal operating variables. The rea- 
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(Courtesy Monsanto Chemical Company). 


son for this is amply evident from the 
large number of primary reactions 
which are possible, especially when 
some of the higher hydrocarbons are 
pyrolized, and from the instability of 
ethylene at the required cracking 
temperatures. 

Reaction Time. At any given tem- 
perature, reaction time is the most in- 
fluential variable affecting overall ethyl- 
ene yield. Primary and secondary ethyl- 
ene-forming reactions are opposed by 
ethylene breakdown. Optimum contact 
time will yield a pronounced maximum 
ethylene yield. The proper contact time 
is an inverse function of operating tem- 
perature and of molecular weight of the 
charging stock. 

As might be expected, ethylene yield 
derived in ethane cracking shows peak 
value at negligible conversion (zero re- 
action time). Kinney and Crowley’ 
have shown that up to 50 per cent con- 
version may be taken with 85 to 90 
weight per cent ethylene yield. At 815 
C, this degree of conversion is attained 
in 0.2 seconds. More extensive contact 
time causes very rapid decline in net 
ethylene formation. Thus, after 0.6 sec- 
onds, yield from ethane had dropped 
to 78 per cent, but conversion had 
risen to nearly 70 per cent. 
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Propane is substantially more sus- 
ceptible to pyrolytic conversion than 
ethane. Indeed, the conversion of pro- 
pane is quite complete after 3 to 5 
seconds (815 C), while only about 95 
per cent ethane can be consumed in the 
course of 25-30 seconds. In the case 
of propane cracking, however, one of 
primary products (namely, propylene) 
is itself converted to ethylene. As a re- 
sult, residence period has a pronounced 
effect on propylene yield almost from 
the outset, while ethylene yield remains 
fairly constant at short contact times. 
It also declines rapidly above two sec- 
onds (815 C). 

After 0.2 seconds, propane pyrolysis 
at 815 C yields 41 wt per cent ethylene 
and 25 per cent propylene. After 0.4 
seconds, with 93 per cent of the pro- 
pane converted, ethylene yield had 
risen to 45 per cent, while propylene 
had dropped to 14 per cent. 

At installations where propylene does 
not serve a useful purpose, it is fre- 
quently practice to recycle this by- 
product to the furnace for further re- 
duction to ethylene. Propylene is con- 
siderably more refractory than propane 
and yields at 0.50 seconds contact time, 
30 wt per cent ethylene, with only 66 
per cent total conversion. 

Temperature. To a certain extent, 
the effect of raised temperature and of 
prolonged contact time is interchange- 
able in the production of ethylene from 
paraffinic stocks. Certainly, either var- 
iable may be adjusted to achieve the 
same degree of conversion. Kinney and 
Crowley® note, however, that at con- 
stant conversion, slightly better ethyl- 
ene yields are obtainable by operating 
at higher temperatures. 

As shown by Frolich and Wiezevich* 
ethylene yield passes through a steep 
maximum as the temperature is raised 
and the time of exposure is maintained 
constant. In the case of propane pyrol- 
ysis, and with a contact time of 0.4 
seconds, a maximum ethylene concen- 
tration of 29.4 per cent was obtained in 
the reactor gases at 890 C. 

Pressure. Since the primary decom- 
position reactions of paraffinic hydro- 
carbons are homogeneous and _first- 
order, pressure has little effect on their 
velocity and progress. Nevertheless, 
Operation at elevated pressures is un- 
desirable because of the increased tend- 
ency of the primary products to 
undergo bimolecular condensation and 
polymerization reactions at the expense 
of ethylene yield. Commercial hydro- 
carbon pyrolysis for preferential ethyl- 
ene production is generally carried out 
below 30 psi. 

To lower the partial pressure of the 
reactants, use of various diluents, not- 
ably of steam, is not uncommon in 
commercial practice. The diluent can 
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be made to serve the secondary func- 
tion of supplying the necessary heat of 
cracking. 

Catlaysts. No catalyst has so far been 
developed which promotes satisfac- 
torily the dehydrogenation of ethane, 
or which accelerates preferentially the 
thermal breakdown of higher hydro- 
carbons to ethylene and by-products. 
There is evidence that some catalysts 
(e.g. iron-chromium oxide mixtures 
with various promoters) lower the re- 
quired reaction temperature by as much 
as 200 C, without seriously affecting 
selectivity. Secondary decomposition 
reactions are generally responsible for 
early deactivation of such catalysts and 
there is a tendency on the part of such 
contact materials to accelerate com- 
plete breakdown (carbon formation) 
more significantly than the desired pri- 
mary reactions. 

Use of free radical reaction-initia- 
tors (e.g. dimethyl disulfide) was found 
to be without significant effect on 
ethane conversion. An increase was de- 
tected in cracking velocity of propyl- 
ene by the use of such promoters.°® 

Commercial Ethylene Processes. For 
economic reasons, propane and ethane, 
alone or in mixtures, constitute the 
most common cracking stock for ethyl- 
ene production. Ethane, which will 
yield substantially only ethylene and 
hydrogen in its primary pyrolysis, re- 
sults in the least complex charge to the 
cracker, even where recycle operation 
is practiced. Its main disadvantages are 
its high thermal stability, necessitating 
very high operating temperatures, and 
its relative unsuitability for rail or barge 
shipment, which limits its use to loca- 
tions having direct access to ethane by 
pipe line. 

The use of propane as feedstock al- 
ready introduces complications. Crack- 
ing products include propylene, ethyl- 
ene, ethane, and methane, plus hydro- 
gen and diverse hydrocarbons in lesser 
amounts. To the extent that propylene 
cannot be usefully employed, it is com- 
monly recycled to the reactor where it 
yields additional ethylene, together with 
a complex mixture of by-products. 

Tubular Furnaces. Most common 
method of cracking hydrocarbons to 
ethylene involves the use of two sec- 
tional tubular furnaces heated by oil or 
gas. In their design, outlet pressure is 
chosen by balancing possible yield 
losses due to secondary reactions at 
elevated pressures against the cost of 
recompressing the product gases. Coil 
outlet pressure is normally in the range 
20 to 30 psi, with the lower pressure 
favored for a relatively unsaturated 
feed. 

In order to maintain the wall tem- 
perature of the furnace coils within 
tolerable limits, high heat transfer 





rates from metal to process gas stream 
must be brought about by higher linea: 
velocities, even at the cost of increased 
pressure drop through the furnace. A 
consideration of yields, installation 
and maintenance costs leads Schutte 
to recommend 4.5 in. as the maximum 
tube size to be employed. 

Normal residence time varies be 
tween 0.7 and 1.3 seconds at comme! 
cial outlet temperatures between 730 
and 815 C. Flexibility is given to fu: 
nace operation by varying the outlet 
temperature. From the principles dis 
cussed above, it is clear that raising the 
mean reaction temperature will tend 
to decrease overall yield but increase 
the per-pass conversion and therefore 
the cracker capacity. 

Selection of the proper tube metal is 
critical at the high cracking tempera 
tures involved. Most satisfactory from 
the point of view of high-temperature 
strength are high chromium alloy steels, 
notably No. 310 (25/20 Cr.-Ni). Alloys 
low in chromium and high in nicke! 
content must be avoided because of 
their tendency to promote carbon 
formation. 

Injection of small amounts of steam 
with the cracking stock is recom- 
mended practice to minimize the extent 
of carbon deposition, and especially 
to reduce corrosion difficulties if sulfur 
is present in the feed. 

As a rough rule, ultimate yields of 
75 weight per cent ethylene may be ob 
tained in the commercial cracking of 
ethane. Ethylene yield from propane 
is 40 to SO per cent. Gas oil, which finds 
limited use, yields 25 to 32 per cent 
ethylene in commercial cracking. These 
typical operating figures are, of course, 
modified by the inverse relationship 
between once-through conversion and 
ultimate yield. 

Thermofor Pyrolysis and Pebble 
Heaters in Ethylene Service. The majo: 
engineering problems encountered due 
to the high temperature, relatively high 
carbon formation, and sometimes cor- 
rosive conditions in the course of ethy! 
ene production, have led to the devel 
opment of equipment which sidesteps 
the drawbacks of tubular furnaces in 
such service. Good performance has 
been reported for units in which circu 
lating solids are employed to import 
needed heat to the process hydrocat 
bon phase. 

In this category is the thermofo! 
pyrolytic cracking process of Socony 
Vacuum Oil Company. Here, the re 
action unit is composed of two princi- 
pal elements; a reaction chamber, and 
a primary heater. The hydrocarbon is 
introduced into the lower (reactor) 
chamber where it is contacted counter 
currently by highly preheated pebbles 
By proper adjustment of reactor vol 
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(Courtesy Phillips Petroleum Company). 


Diagrammatic representation of Phillips Pebble Heater. 


ume, pebble level, and flow rate, it is 
possible to attain high-temperature 
time compatible with optimum crack- 
ing results. Feed may be introduced 
after a preheating stage or cold, in 
which latter case the pebbles provide 
not only the peak temperature heat re- 
quired but the preheating functions as 
well. 

The cracked gases leaving the re- 
actor chamber are immediately 
quenched in order to minimize subse- 
quent yield loss due to polymerization 
and condensation reactions. The peb- 
bles issuing from the reactor bottom are 
lifted to the upper (heater) chamber 
where they are reheated in direct con- 
tant with burning fuel gas. Carbon, 
formed in the course of the reaction 
step, is removed from the pebbles in 
the heating chamber where it serves 
usefully as supplemental fuel. 
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For the thermofor pyrolysis of pro- 
pane at 820 C. Eastwood and Potas® 
report ethylene formation in approxi- 
mately 40 wt per cent yield together 
with useful propylene production of 
14 per cent. The process is character- 
ized by wide flexibility with regard to 
charge stock, good thermal efficiency, 
and avoidance of troubles due to coke 
obstruction. 

An alternate approach to this re- 
generative principle is embodied in the 
pebble heater developed by Phillips Pe- 
troleum Company for ethylene (and 
acetylene) production from more highly 
saturated hydrocarbons. Here, too, the 
feed is contacted with preheated cir- 
culating pebbles. An air lift serves to 
raise the pebbles from the reactor out- 
let to the superimposed preheater 
chamber. 

The pebble heater may serve advan- 


tageously for the simultaneous produc- 
tion of ethylene and acetylene. In 
cracking an ethane-propane mixture, 
Kilpatrick et al.1° obtained peak ethyl- 
ene yield at 88 per cent feed conver- 
sion. Beyond this point, acetylene yield 
rose precipitately, as useful ethylene 
formation declined. Maximum ethyl- 


ene-plus-acetylene formation is en- . 


countered at 96.8 per cent conversion. 
At this depth of cracking, the ultimate 
yield is 55.2 per cent ethylene and 15.0 
per cent acetylene. 

Limits set by permissible metal tem- 
perature preclude the use of such high 
conversion in tubular furnaces. Here, 
the depth of cracking must be held be- 
low 80 per cent, at which conversion 
acetylene formation is not yet signifi- 
cant enough to invite commercial re- 
covery. Use of regenerative pyrolysis 
equipment of the type lately developed 
thus, for the first time, opens up vistas 
of joint ethylene and acetylene pro- 
duction. 

Autothermic Ethylene Processes. 
Ethylene production by the partial com- 
bustion of ethane is an alternative way 
of circumventing the engineering dif- 
ficulties inherent in the construction of 
high-temperature tubular furnaces re- 
quired for pyrolysis. Underlying prin- 
ciple is the thermal balancing of the en- 
dothermic cracking reaction by burn- 
ing a portion of the paraffinic feedstock 
with admixed oxygen. 

During the war years one German 
installation was based on such a proc- 
ess. I. G. Farbenwerke Leuna cracked 
up to 13,000 tons per year ethane by 
partial combustion with oxygen of 
Linde-Frankl purity (about 95 per 
cent). The process was carried out at 
one-half atmosphere absolute pressure 
and in the presence of large ceramic 
surfaces that favor the preferential 
burning of by-product hydrogen in the 
presence of hydrocarbons thus raising 
the overall yield. Maximum cracker 
temperature was 885 C; ethane: oxy- 
gen ratio was 3:1. Ethylene yield of 60 
to 65 mole per cent was obtained in 
once-through operation. The product 
gases contained up to 31 per cent ethyl- 
ene, along with unconsumed ethane, 
by-product hydrogen, combustion 
products (11 per cent carbon mon- 
oxide, 1.5 per cent CO,), and miscellan- 
eous by-products in small quantities. 

Principal objection to the process 
has been the need for expensive oxy- 
gen and the operating vacuum that 
necessitates recompression of the prod- 
uct gases before they can be success- 
fully separated. 


Atmospheric-Pressure Process. More 
recently, Universal Oil Products Com- 
pany"! has developed an atmospheric- 
pressure process for autothermic crack- 
ing of hydrocarbons in admixture with 
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This close-up view of a Cooper-Bessemer 
GMW clearly shows the neat, simple ar- 
rangement of compressor cylinders. 



















Shown here are the four Cooper-Bessemer compressors, rated 2000 hp 
at 250 rpm, in Spencer Chemical’s modern Vicksburg, Mississippi 
k ammonia plant. These 8-cylinder GMW’s compress process streams such 
as natural gas, synthesis gas, and nitrogen. 





. | HOW SPACE-SAVING GMW’S 


c | Cut Costs in Spencer Chemical’s New Ammonia Plant 
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‘ pression of natural gas in Spencer Chemical Com- at Vicksburg mean long range savings in maintenance, 
n pany’s large, new petro-chemical plant in Vicksburg, personnel, and overall operating expense. 
vagy Combining several unique features, this Add to these features the continued smooth-running per- 
; Plant is the first ees partial oxidation of natural gas formance of Cooper-Bessemer compressors, and you will 
z to produce ammonia. realize why so many progressive companies rely on V- 
‘. Although the four Cooper-Bessemer compressors occupy angles —GMW’s, GMV’s and GMX’s. For additional 
1- only a relatively small space, they provide an impressive information, contact the office nearest you. 

total of 8,000 compressor horsepower. This high horse- 
$8 power combined with few units means an important / Sar Seereere Se é 
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air. In this, as in the German autother- 
mic process, reaction yield depends 
heavily on the extent of preheat im- 
parted to each of the feedstreams. 
Yield-conversion relationships follow 
the pattern outlined above for pyrol- 
ysis in tubular furnaces, after allow- 
ance is made for hydrocarbon con- 
sumed as fuel. A representative prod- 
uct gas obtained in partial air com- 
bustion of propane at 79.5 per cent 
conversion contains 17.7 per cent ethyl- 
ene, and 5.0 per cent propylene. At 
75 per cent efficiency, this degree of 
conversion is achieved with an oxygen: 
hydrocarbon mole ratio of 0.28. 

Again, the high-temperature limita- 
tions imposed in tubular reactors are 
absent, and ethane conversions as high 
as 96 per cent are technically feasible 
(although it leads to formation of 
acetylene and coke at the expense of 
ethylene). 

At this writing, autothermic proc- 
esses have not found commercial ap- 
plication in the United States. Their 
advantage is largely cancelled by in- 
tensification of the purification prob- 
lems, and by the consumption of valu- 
able process hydrocarbons as fuel. 


Purification of C.- and 
C.-Hydrocarbons 

Commercial recovery and separation 
of C,- and C,-hydrocarbons from their 
different sources is accomplished by 
absorption, low-temperature fractiona- 
tion, and hypersorption methods, alone 
or in various combinations. 

Widest application is given to 
straight-temperature fractionation, and 
to processes combining distillation with 
absorptive separation. To each instance, 
certain preparatory treatment steps are 
common: 


1. Sulfur Removal— Methods 
chosen depend on the amount and 
type of sulfur components present. 
The extent of freedom from sulfur is 
specified by end-use requirements 
and by corrosion considerations. 


2. Acetylene Removal—This im- 
purity is present in all cracker gases. 
Its removal may be accomplished by 
absorption (in acetone, acetonyl ace- 
tone, dimethyl formamide, etc.) or 
by catalytic hydrogenation to ethyl- 
ene. For processes of the latter type, 
sufficient hydrogen is present in the 
cracked gas. The highly efficient 
acetylene hydrogenation processes 
aveilable today require substantially 
complete freedom from sulfur for 
successful execution. 

3. Gas Compression—Separation 
processes commonly employed for 
ethane-propane separation are op- 
erated at 400-600 psi. Multi-stage 
compression is used, whereby tem- 
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perature at the outlet of each stage 
is limited to a maximum of 110 to 
120 C to avoid polymer formation 
and consequent fouling of compres- 
sor valves. Higher hydrocarbons, 
condensed in the course of compres- 
sion and after-cooling, are separated 
in liquid knockout pots. 

4. Drying—To avoid formation 
of ice and gas hydrates in the course 
of low-temperature processing, the 
compressed gas must be freed of wa- 
ter by drying to a dew point of —75 
C. This operation is normally car- 
ried out by cooling the compressed 
gas to 25 C and passing it over a 
suitable solid adsorbent such as acti- 
vated bauxite, alumina, or silica gel. 
The adsorbent is regenerated period- 
ically by heating with flue gases or 
steam. 


In light hydrocarbon separation, the 
chief point of difference between 
straight low-temperature fractionation 
and processes involving absorption is 
the method selected for removing hy- 
drogen and methane from heavier cuts. 
Beyond this point, distillative methods 
are employed. 


Straight Low-Temperature Frac- 
tionation. Pressure operation is used 
almost exclusively for separation of 
light hydrocarbons. The feed gas is 
compressed to 550-600 psi, which is 
customary demethanizer pressure. With 
reflux temperature maintained at —90 
C to —125 C (depending on operation 
pressure and concentration of perma- 
nent gases), the demethanizing column 
serves to separate hydrogen and 
methane from C,-hydrocarbons and 
heavier components. The split is ac- 
complished with relative ease, and pro- 
vision of 25 plates in the column is 
normally adequate. 


The dementhanized tower bottoms 
may be fed to an ethylene tower, in 
which pure ethylene is taken overhead. 
Alternately, a split may be taken be- 
tween C,- and C,-hydrocarbons, and 
the former may be subjected to subse- 
quent separation. The latter alternative 
is preferred if other components, in 
addition to ethylene, are to be isolated. 


The deethanizer tower is generally 
operated at 200 to 400 psi. Using pro- 
pane-propylene refrigerant, overhead 
temperature is run as low as —18 C. 
The steam-heated reboiler is run at 65 
to 70 C. The C,,-fraction is separated in 
an ethylene tower. This purpose is ac- 
complished at 200 to 400 psia. At the 
lower pressure, overhead temperature 
is —40 C. which calls for special steels 
and refrigeration by ethylene (recycled 
by the heat pumple principle). Propane- 
propylene cooling serves adequately at 
400 psia with a tower top temperature 
of —18 C. 





Separation between C,- and C.- 
hydrocarbons in the deethanizer bot- 
toms is readily accomplished. Isolation 
of propylene from the C,-fraction calls 
for close fractionation. Increased re. 
quired reflux ratios and low separation 
efficiencies frequently defeat the use of 
pressure operation in this step. 


Proplyene fractionation at 20 psi 
with —26 C overhead temperature for 
95 propylene-propane mixture is feas- 
ible.'? Propylene itself serves as refrig- 
erant by air of an external heat pump 
cycle. 


Absorption of Hypersorption in Ole- 
fin Separation. As we have indicated, an 
oil absorption step may be used in lieu 
of the low-temperature demethanizer 
tower. The crude ethylene stream is 
contacted with a hydrocarbon oil at 
20 to 25 C and 450 to 500 psi for ab- 
sorption of C, hydrocarbons and 
heavier components. At the base of the 
absorber column, the oil temperature 
is raised to 120 C of rejection of any 
methane and hydrogen that may also 
have been dissolved. The rising vapors 
are scrubbed with descending cold oil. 
Bottoms are controlled to a maximum 
methane content of 4 per cent (based 
on ethylene). 


The fat oil leaving the bottom of the 
absorber column is passed to a stripper 
operated at 425 psi in which the oil is 
regenerated by heating it to 230 C. The 
overhead consists of ethylene and 
higher hydrocarbons that are subjected 
to low-temperature fractionation. 


Hypersorption, a continuous coun- 
tercurrent adsorption process is finding 
commercial application in the recov- 
ery of ethylene especially from dilute 
streams. Activated charcoal serves as 
adsorption medium. The method is 
used to advantage for the recovery of 
residual ethylene from demethanizer 
gas as well as for isolation of this 
olefin from higher-boiling hydrocar- 
bon fractions. Ethylene recoveries of 
98 per cent and product purities of 
95.2 per cent (CO,-free basis) have 
been reported. For a detailed descrip- 
tion of this method of purification, 
the interested reader is referred to 
Berg’s publication.'*: !4 


Production of Isobutane 


Isobutane is in dual demand. It is the 
parent hydrocarbon for isobutylene 
which figures prominently in the pro- 
duction of butyl rubber, isobutylene 
plastics, test-butyl alcohol, and numer- 
ous other petrochemical derivatives. 
Beyond that, large quantities of iso- 
butane are consumed as alkylating 
stock in the production of high-octane 
aviation gasolines. The natural supply 
of i-butane from refinery gases is in- 
sufficient to meet the full demand, and 
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a significant supplemental quantity is 
obtained by the isomerization of 
n-butane. 


Applicable processes involve means 
to approach the favorable low-tempera- 
ture equilibrium in the system iso- 
butane—n-butane. At 66 C, an equilib- 
rium mixture of butanes will contain 
77.5 per cent isobutane. As the tem- 
perature is raised, the equilibrium 
shifts to favor presence of n-butane, so 
that e.g. at 150 C, isobutane content is 
only 62 C. 

Unaided, equilibration at low tem- 
perature proceeds too slowly to pe-- 
mit commercial exploitation. On the 
other hand, high-temperature isomer- 
ization is unfeasible, not only because 
of the large required n-butane recycle 
ratios, but also because of the onset of 
cracking and other yield-consuming 
side reactions. Commercial processes 
are therefore carried out at 80 to 100 
C (liquid-phase) or 120 to 150 C (va- 
por-phase). To accomplish conversion 
at reasonable rates, the reaction is ac- 
celerated by catalytic means. 

Five butane isomerization process2s 
have found important commercial ap- 
plication in the United States. Two of 
these are carried out in the vapor-phase 
over fixed-bed catalysts, and the others 
are executed in the liquid phase. All are 
based on the use of anhydrous alumi- 
num chloride catalyst, promoted by dry 
HCl. The salt is somewhat soluble in 
butane and quite soluble in aluminum- 
hydrocarbon complex, which forms 
spontaneously. In the various large- 
scale processes, it is used either as such 
or in conjunction with carriers (e.g. 
alumina) or solvents (notably antimony 
trichloride). 

In no case is complete per-pass con- 
version to isobutane taken, since iso- 
merization rate declines markedly as 
the equilibrium is approached. Instead, 
once-through conversion is held to 35 
to 45 per cent. The resulting mixture i; 
freed of contained HCI and is fraction- 
ated. Recovered HCI and n-butane are 
recycled to the reactor. Ultimate 
i-butane yields exceeding 95 per cent 
cf theory can be achieved in this 
manner. 


The n-butane feedstock must be of 
low olefin content (max. 0.1 per cent, 
but preferably 0.01 per cent). The ab- 
sence of sulfur is objectionable, though 
liquid-phase processes are somewhat 
more tolerant of this impurity. Pres- 
ence of water must be rigorously 
avoided to protect the equipment from 
severe corrosive damage. 

Salient aspects of each of five com- 
mercial butane isomerization proc- 
€sses may be summarized as follows: 
A. Vapor-Phase Processes 
I. Shell's Isocel Process uses AICl.,- 
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impregnated Porocel (a refined baux- 
ite). Sublimed AICI, is removed from 
the product stream by adsorption on 
alumina. Reaction may be carried out 
in vertical shell-and-tube converters, 
with the catalyst mounted in the tubes. 
As the catalyst ages, uniform conver- 
sion level is maintained, first by raising 
HCl concentration and later by boost- 
ing reactor temperature. 








Commercial butane isomerization 


processes are capable of operation ove! 
a range of conditions that permit ad- 
justment for maximum throughput o1 
maximum yield as may be required by 
the market situation. In comparing the 
five processes here considered, 
Gunness!® has listed in Table 2 typical! 
operating conditions at high required 
throughput. 


TABLE 2. 





Vapor-Phase Liquid-Phase 
Shell AIOC-Jersey UOP Indiana-Texas Shell 
Impregnated Sublimedon Complex on Liquid Dissolved 

bauxite bauxite quartz chips complex in Sh( 
Catalyst life, gal i-butane per lb AICls 200 200 50-120 50-120 50-120 
HC! conc., wt per cent....... sheets 2-14 4 5 4 5 
Once-through conversion, per cent. . 40 35 38 38 45 
Reactor conditions temp, deg C... 100-150 133 95 95 82 
Pressure, psi space velocity, vol/vol/hr 2.5 


0.5-1.0 


2. Anglo-Jersey Process catalyst is 
prepared by sublimation of AICI, onto 
Porocel. A portion of the vaporized 
converted feed is introduced via a 
heated drum containing aluminum 
chloride where enough of the salt is 
sublimed into the stream to compen- 
sate for losses from the catalyst. 

B. Liquid-Phase Processes 

1. In the UOP Process, most of the 
catalyst is dissolved in AICI,-hydro- 
carbon complex with which the down- 
ward-flowing butanes stream is con- 
tacted in a converter filled with quartz 
chips. Make-up AICI, is introduced, 
dissolved in a butane sidestream. The 
catalyst and its hydrocarbon complex 
are recovered from the reactor make 
by fractionation. The light boilers are 
stripped of HCl, washed, and fraction- 
ated for isobutane and (recycle) n- 
butane recovery. 

2. Standard Oil Company of In- 
diana employs the same catalytic sys- 
tem as UOP (AICI,-hydrocarbon com- 
plex). Flow through the (hollow) re- 
actor is in upward direction, so that 
only little carryover of the heavy com- 
plex occurs. After final phase separa- 
tion, the make is stripped of HCl, 
washed, and fractionated in the usual 
manner. Make-up catalyst is supplied 
as solution in AICI,-hydrocarbon com- 
plex. 

3. Shell’s Liquid-Phase Process sup- 
plies catalytic AICI, as an 8 to 12 per 
cent solution in antimony trichloride. 
Very little spent AICI,-hydrocarbon 
sludge is formed and this is extracted 
(for AICI, recovery) by incoming n- 
butane. The liquid salt mixture is con- 
tacted with process hydrocarbon (ap- 
proximate volume ratio 1:1) in a stirred 
reactor. After phase separation, dis- 
solved catalyst components are recov- 
ered from the hydrocarbon stream by 
fractionation. The overhead is stripped 
of HCl, washed, and its components 
isolated by fractional distillation. 


0.5-1.0 0.5 1.0 


Production and Separation 
of Butenes 

A large share of the petrochemical 
industries’ demand for iso- and 
butene is covered by direct recovery o! 
these components from refinery gases 
Supplemental production is obtained bj 
the catalytic dehydrogenation of the 
corresponding butanes. 

Position of the dehydrogenation 
equilibrium is improved by rise in tem 
perature. Table 3'* shows the effect of 
this variab!e in the olefin content of 
butane-butene equilibrium mixtures 





TABLE 3. 
Mole %, olefins in paraffin-olefir 
equilibrium mixture (1 atmosphers 
Temp deg C n-Butane Isobutane 
SR rere 11.4 12.5 
ae : 24.5 26.3 
=e 41.9 42.7 


Mc cices noes 48.7 48.7 


In practice, occurrence of cracking 
reactions limits the upper temperature 
tc 600 C. In order to obtain best con- 
version per pass within this limitation, 
commercial butane dehydiogenation is 
carried out between 525 and 600 ¢ 
This necessitates the use of highly ac- 
tive and specific catalysts. Chromia- 
alumina is in general use for this 
purpose. 

Effect of temperature and contact 
iime on dehydrogenation over such a 
catalyst has been reported by Grosse 
and Ipatieff.'* Contact time is of criti 
cal influence on conversion. At 600 C, 
per-pass yie!d of n-butylene rises from 
23 per cent at 4 seconds to a maximum 
of 30 per cent after 2 seconds residence 
time. (These figures are illustrative only 
cf trends; their numerical value is de 

ermined by catalyst formulation and 
age, as will be seen.) 

Catalysts in butane dehydrogenation 
service are fouled by carbon deposi 
tion. This problem is particularly pro 
nounced with sulfur-free feedstocks 
and doping with 30 to 40 ppm has been 
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resorted to where pronounced soot for- 
mation actually caused obstruction to 
the process stream. In any event, re- 
generation by burning is required after 
one to three on-stream hours, and 
chromia-alumina catalysts are suffi- 
ciently rugged to permit such treatment 
with only tolerably slow decline in ac- 
tivity, provided that proper precau- 
tions are taken to restrict regeneration 
temperature below sintering level (700 
to 750 C). 

Beesley and Whipp"? have described 
commercial butane dehydrogenation 
operations at Imperial Chemical In- 
dustries, Inc.’s Billingham, England, 
plani. Here, the fresh feed consists of 
70 per cent isobutane and 30 per cent 
n-butane. Since per-pass conversion av- 
erages only 22.5 per cent, unconverted 
butanes are separated from the make 
and are returned to the conversion stage 
(containing about 3 per cent n- 
butylene). Typical recycle: charge ratio 
is 3.5:1.0. 

The catalyst is chromia on alumina, 
promoted by alkali compounds for 
greater activity and stability. (While ex- 
act catalyst composition has not been 
disclosed for the Billingham plant, the 
writer knows of another butane dehy- 
drogenation plant where the catalyst 
consists of activated alumina impreg- 
nated with 8 per cent CrO, and | to 2 
percent K,O). 

With fresh catalyst, 25 per cent con- 
version can be attained practically at 
550 C, and this is taken as the lowest 
economically feasible temperature. For 
reasons outlined above, the upper limit 
is set at 600 C. By operating within 
this range, butylene yields of 85 to 90 
per cent are obtained for both iso- and 
n-butane. 

In standard operation, one pound of 
butane will yield 0.85 lb butylenes, 0.03 
lb hydrogen, and 0.01 Ib C, to C,- 
hydrocarbons, The remainder goes to 
carbon or is unaccounted loss. 

Heat must be supplied to the strongly 
exothermic dehydrogenation reaction. 
At Billingham, the dehydrogenation 
catalyst (¥% by \%-in- pellets) is pro- 
vided in vertical reactor tubes that are 
heated by circulating flue gas. The re- 
actors are subdivided into 4 cells, each 
of which contains 24 tubes, for a total 
of 96 tubes per converter. The tubes 
have an internal diameter of 2% inches 
and are 14 feet long. 

The converters are operated on a 
two-hour cycle. 


Processing 60 minutes 
Purging 1.5 ™ 
Reactivating 58 sa 


Depressing and purging 


reactivated reactor 0.5 ey 


In dehydrogenation, low-pressure 
operation is favorable. Actual conver- 
ter pressure is chosen by considerations 
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of drop through the reactor and purifi- 
cation systems. The Billingham plant 
shows 100 psi at reactor inlet and 30 
psi at the exit. Heat transfer considera- 
tions necessitate high linear flow rates 
through the converter tubes and ac- 
count for the large pressure drop. 

Starting at 550 C, the catalyst tem- 
perature is raised gradually to com- 
pensate for loss in activity. In one series 
of runs, 26 per cent butane conversion 
was maintained for 1500 stream-hours 
by raising the temperature from 550 to 
580 C in small increments. Ultimately, 
the catalyst must be changed about 
twice per year after dehydrogenating 
some 2300 lb butanes per pound cat- 
alyst. Maximum-throughput operation 
during World War II was achieved with 
only one catalyst change per year by 
running up to higher final temperatures. 
This mode of operation is carried out at 
the cost of greater furnace wear and, of 
course, lower ultimate butylene yield. 

Catalyst reactivation temperature 
must be limited to 750 C max to pre- 
vent loss of activity by sintering. It is 
therefore necessary to use reactivation 
gas containing only 2 to 3 per cent oxy- 
gen. Gas temperature at reactor inlet 
is 500 C. Pressure at this point is 110 
psi, slightly above that maintained dur- 
ing conversion. This results in reactor 
outlet pressure of 55 psi during the 
regeneration phase of the cycle, and 
permits ready passage of the hot, spent 
reactivator gases through a waste-heat 
boiler. 

The reaction-reactivation cycle to 
which the catalyst is subjected in bu- 
tane dehydrogenation lends itself to 
several of the continuous process meth- 
ods that serve in catalytic cracking. 
Modifications of TCC technique have 
been employed commercially. 


Separation of C,-Hydrocarbons. 
Quite generally, the first step in the sep- 
aration of butanes-butenes mixtures is 
the removal of isobutene by selective 
absorption in sulfuric acid. The remain- 
ing mixture is fractionated into a light 
cut consisting of isobutane and I- 
butane, and a bottoms mixture of n- 
butane and 2-butenes. Extractive dis- 
tillation serves to separate components 
of these two fractions. 

Extraction of isobutylene is prac- 
ticed in two stages.'® In the first stage, 
pre-fractionated C,-mixture is con- 
tacted at approximately 100 F with 
lean extract obtained from the second 
stage. After phase separation the rich 
extract is taken to regeneration. The 
raffinate (hydrocarbon) phase is cooled 
and then enters a second extractor 
where it is contacted with 65 per cent 
sulfuric acid at 55 to 75 F. The acid 
layer leaving this step is forwarded to 
the first extraction stage. The hydro- 
carbons, substantially devoid of iso- 
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butylene, are worked up in a distillation 
scheme to be described. 

Isobutylene is recovered from the 
sulfuric acid phase. This regeneration 
is effected in a tray column. Rich ex- 
tract is fed at the top and live steam is 
introduced at the bottom. The depleted 
acid leaves the tower’s base at 45 per 
cent strength, substantially free of hy- 
drocarbon. Isobutylene is taken over- 
head, cooled, and washed. Some by- 
product tert-butyl alcohol and i-buty| 
polymer is liquefied in the course of 
isobutylene cooling. By recycling these 
materials to the extractor feed, iso- 
butylene efficiency of 95 per cent may 
be achieved in the regeneration stage. 

After isobutene separation, distilla- 
tive methods serve for the purification 
of the remaining C,-hydrocarbons, 
Straight fractionation is used to sep- 
arate isobutane (relative volatility 1.47) 
and 1-butene rv 1.29) from n-butane 
and the two stereoisomers of 2-butene 
(rv 1.00 to 1.09). The components of 
each fraction may be separated by ex- 
tractive distillation with furfural, which 
will take the purified paraffins over- 
head, leaving the olefins in the bottoms. 

An alternate separation scheme elim- 
inates the primary fractionation in 
favor of extractive distillation with ace- 
tone. This segregates the combined bu- 
tenes from isobutane and n-butane. The 
recovered olefinic fraction may be used 
as feed to butadiene production without 
further separation. 

Separation of C,-hydrocarbons is 
made more complicated by the initial 
presence of butadiene. Techniques ap- 
plicable to this situation will be con- 
sidered in Part II of the present series. 
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DIRECTORY of Engineering-Construction tirms 


Air Reduction Sales Co. 

60 E. 42nd St., New York, N. Y. 

Alcorn Combustion Sales Co. 

Schaff Bldg., Philadelphia 2, Pa. 

Top Officials: F. H. Praeger, president; R. 
S. Lyster, H. L. Beggs. 

Branch Office: Los Angeles, Calif., 332 
Petroleum Bldg., E. B. Keatly, manager. 
Houston, Texas, 3410 W. Lamar St., W. 
F. Atkinson, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gas- 
oline, Petrochemical. 

Alden, Verne E., Co., Engineers 

33 No. LaSalle St., Chicago, Ill. 

Top Officials: Vern E. Alden, Edward R. 
Albert, F. I. Wennerholm. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gas- 
oline, Petrochemical. 

Ampco Engineering Co. 

Tower Petroleum Bldg., Dallas, Texas. 

George Armistead & Co. 

1200 Eighteenth St., Washington, D. C. 

Top Officials: Geo. Armistead, Jr., pro- 
prietor; Fred P. Dobban, associate; 
Richard O. Burke, associate. 

Branch Office: Athens, Greece, Francis R. 
Grant, manager. 

Field of Activity: Design, Engineering. 

Type of Plants: Refineries, Petrochemical. 

Associated Equipment, Inc. 

P. O. Box 6067, Houston, Texas. 

Top Officials: J. D. Collett, O. E. Haley, 
J. H. Rolette. 

Field of Activity: Design, Engineering, 
Construction. 

Associated Piping & Engineering Co., Inc. 

Box 590. Compton, Calif. 

Austin Company 

16112 Euclid Ave., Cleveland, Ohio. 

Austin, Field & Fry, Architects 

2311 W. 3rd St., Los Angeles, Calif. 

Avres, Inc. 

Box 672, Houston, Texas. 

Badger Manufacturing Co. 

230 Bent St., Cambridge 41, Mass. 

Top Officials: Walter T. Hall, chairman of 
board; Geo. C. Hargrove, president; 
John C. Starr, vice president engineer- 
ing. 

Branch Offices: New York, N. Y., 60 E. 
42nd St., J. S. Carey, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Petrochemical. 

Badger Process Division 

Stone & Webster Engineering Corp. 

49 Federal St., Boston, Mass. 

W. H. Balka & Associates 

3911 Oak Lawn Ave., Dallas, Texas 

Top Officials: W. H. Balka, Dan T. Han- 
cock, L. Vernon Randle. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical 

Barnes, W. M., Co. 

727 W. 7th St., Los Angeles, Calif. 

Bechtel Corporation 

220 Bush St., San Francisco, Calif. 

Top Officials: S. D. Bechtel, president; W. 
E. Waste, executive vice president. 

Branch Offices: New York, N. Y.; Los 
Angeles, Calif. 
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Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Ira C. Bechtold, Consultant 

1987 Skyline Vista Drive, 

La Habra, RFD 2, Calif. 

Top Official: Ira C. Bechtold, owner. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Bellco Industrial Engineering Co. 

P. O. Box 2132, Houston 1, Texas 

Top Officials: H. B. Catlow, executive vice 
president; R. C. Rohrdanz, chief engi- 
neer; E. N. Wolcott, chief estimator. 

Branch Offices: Houston, Texas, Bellco 
Industrial Piping Co.; Corpus Christi, 
Texas, Bellco Fabricators, Inc.; Corpus 
Christi, Texas, Bellco Industrial Engi- 
neering Co. 

Field of Activity: Design, Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Bellco Industrial Piping Co. 

3612 Clinton Dr., Houston, Texas 

Bellows, W. S. Co. 

716 N. Everton, Houston, Texas 


Blaw-Knox Co. 

Chemical Plants Div. 

P. O. Box 778, Pittsburgh 30, Pa. 

Top Officials: E. W. Forker, vice president 
and general manager; G. E. Kopetz, 
vice president and assistant general 
manager; R. E. Moser, vice president 
and contract manager. 

Branch Offices: Tulsa 1, Okla., Petroleum 
& Petrochemical Div., Western Head- 
quarters, P. O. Box 1319, F. D. Parker, 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical 

Born Encineering Co. 

408 North Boston, Tulsa, Okla. 

Top Officials: Sidney Born, Harold J. 
Born. 

Branch Offices: Denver, Colo., L. A. 
Christopher Co., L. A. Christopher, 
manager; Houston, Texas, C. M. Hol- 
den; Los Angeles, Calif., G. R. Nance 
Co., G. R. Nance, manager; New York, 
N. Y., Richard Morton; Shreveport, La., 
Bass Sales & Eqipt. Co., M. W. Bass, 
manager; Brandon, Man., Canada, Ca- 
nadian Brown Steel Tank Co., Ltd., W. 
W. Fotheringham, manager; Paris, 
France, Premafrance, Rene Berg, man- 
ager. 

Field of Activity: Design, Construction. 

Bowden, W. H. Engineering 
Construction Co. 

Box 2308, Odessa, Texas 

A. J. Boynton & Co. 

109 No. Wabash Ave., Chicago 2, Ill. 

Top Officials: A. J. Boynton, president; E. 

G. Benson, vice president; G. M. Shipley, 

secretary-treasurer. 

Branch Offices: Dallas, Texas, A. J. Boyn- 
ton & Co. of Texas, A. P. Ready, man- 
ager. 

Field of Activity: Design, Engineering, 
Construction. 


C. F. Braun & Co. 

1000 So. Fremont Ave., Alhambra, Calil 

Top Officials: J. G. Braun, president; | 
C. Reynolds, executive vice president 
H. W. Cunningham, vice president and 
operations manager; C. A. Braun, vice 
president and treasurer. 

Branch Offices: Houston, Texas, H. G 
Schneider, manager; San Francisco 
Calif., E. L. Bruce, manager; Chicago, 
Ill., H. E. Dyer, manager; New York 
N. Y., Neil Murphy, manager; Tulsa 
Okla., R. E. Playter, manager; Alham 
bra, Calif., C. M. Sandland, manager 

Field of Activity: Engineering, Construc 
tion. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical 

Brown & Root, Inc. 

Box 3, Houston, Texas 

Buckner, F. J., Corp. 

Box 671, Compton, Calif. 

Burke & Reynolds Construction Co. 

1227 N. Avalon, Wilmington, Calif. 

Bvrne Association, Inc. 

50 Broadway, New York, N. Y. 

J. E. Carlson, Inc. 

Box 1179, Pampa, Texas 

Top Officials: J. E. Carlson, Milo Carlson 

Field of Activity: Construction. 

Types of Plants: Natural Gasoline. 

Catalvtic Construction Co. 

1528 Walnut St., Philadelohia, Pa. 

Top Officials: T. Ellwood Webster, presi 
dent; Alan T. Knight, executive vice 
president; W. G. Jamison, vice presi 
dent. treasurer, assistant secretary; W 
E. Kellev, vice president engineering. 

Branch Offices: Sarnia, Ont., Canada. Cat 
alvtic Construction of Canada, Ltd. 115 
Wellington St., G. E. Temple, manager; 
Toledo 1, Ohio, Catalytic Construction 
Company, Box 692, R. R. Blickle, man 
ager. 

Field of Activities: Design, Engineering, 
Construction. 

Tynes of Plants: Refineries, Petro- 
chemical. 

Chemical Construction Corp. 

525 West 43rd St., New York 36, N. Y. 

Top Officials: J}. H. Ruskin, executive vice 
president and general manager; G. | 
Seybold, vice president and assistant 
general manager; Martin de Simo, vice 
president and sales manager. 

Field of Activity: Design, Engineering, 
Construction. 

Tvpes of Plants: Petrochemical. 

Condenser Service & Engineering Co., Ine. 

150 Observer Highway, Hoboken. N. J. 

Top Officers: H. Kahn, chairman of board; 
M. W. Grober. president and general 
manager; C. J. Gale. treasurer. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

Construction Service Co. 

P. O. Box 311, Bound Brook, N. J. 

Top Officials: John J. Senesy, president; 
Paul W. Van Nest, vice president; Cur 
tis B. Bruce, treasurer. 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical 
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Dale S. Cooper & Associates 

3815 Garrott, Houston, Lexas 

top Officiais: Dale S. Cooper, R. E. 
Chrone, Evan F. Walker. _ 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical 


Day & Zimmerman, Inc. 

1700 Sansom St., Pniladelphia, Pa. — 

top Ufficials: W. F. Downs, president, 
Geo. Schobinger, vice president; 
Thomas W. Hooper, engineer manager. 

Branch Offices: Chicago, Ill., 231 S. La- 
Salle St., E. F. Johnstone, Jr., manager; 
New York, N. Y., 500 Fifth Ave., Ar- 
thur J. McCormack, manager. _ 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Petrochemical. 

DeLaval Separator Co. 

427 Randolpn St., Chicago, Ill. 

Delta Engineering Corp. 

Box 13027, Houston, Texas 

Design Service Co. 

50 Broad St., New York 4, N. Y. 

Donnelly Process Corp. 

20 N. Wacker Dr., Chicago 6, Ill. 

Dowell Incorporated 

P. O. Box 536, Tulsa 1, Okla. ; 

Top Officials: A. C. Polk, vice president 
and general manager; R. H. Smith, di- 
rector of sales; B. E. McCann, general 
sales manager. ; 

Field of Activity: Engineering. Chemical 
Cleaning Service for piping systems 
and refinery process equipment—tow- 
ers, heat exchangers, condensers, boil- 
ers, gas scrubbers. 

Dresser Engineering Co. 

Box 2518, Tulsa, Okla. ; 

Top Officials: L. L. Dresser, president; R. 
M. Dresser, vice president and treas- 
urer; Doris D. West, secretary. | 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Natural Gasoline 

Fred J. Early, Jr. Co., Inc. 

369 Pine St., San Francisco 4, Calif. 

Top Officials: Fred J. Early, Jr., president; 
B. E. Nelson, vice president; W. M. 
Riegelhuth, vice president. 

Branch Offices: Torrance, Calif., 22138 S. 
Vermont Ave., W. M. Riegelhuth, man- 
ager. 

Field of Activity: Construction. 

Type of Plants: Petrochemical. 

Ebasco Services Inc. 

Two Rector St., New York 6, N. Y. 

Top Officials: F. C. Garner, president; K. 
W. Reece, vice president; E. P. Noppel, 
vice president. 

Branch Offices: Washington 6, D. C., 1625 
Eye St., N.W., W. B. Cosdon, manager; 
Portland 4, Ore., 611 Equitable Bldg., 
W. F. Rooney, manager; Chicago, IIl., 
209 S. LaSalle St., R. H. Bradford, man- 
ager; Dallas 1, Texas, 204 Southland 
Life Bldg., W. A. Buchanan, manager. 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Refineries, Petrochemical. 

Ehrhart & Arthur, Inc. 

417 South Hill St., Los Angeles 13, Calif. 

Top Officers: G. W. Ehrhart, president; 
E. E. Chipman, vice president; J. B. 
Lester, vice president. 

Branch Offices: Oakland 12, Calif., 1322 
Webster St., F. E. Sesler, Jr., manager. 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Engineering Corporation of America 

201 Grove St., Westfield, N. J. 

Top Officials: Fitch B. Jefferies. president 
and treasurer; George H. Fairbanks, 
engineer; Carl H. Flemer. engineer. 

Field of Activity: Design, Engineering, 
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Types of Plants: Refineries, Petrochemical. 


Farrel & Jones Co. 
10 High St., Boston 10, Mass. 


The H. K. Ferguson Co. 

1783 E. 1ltn and Wainut Ave. 

Cleveland 14, Onio 

Top Officials: J. B. Bonny, chairman of 
board; O. F. Sieder, vice chairman of 
board; W. N. 1 hompson, president. 

Branch Offices: New York 6, N. Y., 19 
Rector St., R. L. Cashen, manager; Chi- 
cago 2, Ill., 1 Nortn LaSalle St., J. L. 
Fiester, manager; Cincinnati, Ohio, P. 
O. Box 22, Gordon Wagner, manager; 
San Francisco 5, Calif., 55 New Mont- 
gomery St., C. J. Haglund, manager; 
Montreal, Quebec, Canada, Dominion 
Square Bldg., 1010 St. Catherine St., W., 
E. A. Charlton, manager; Los Angeles, 
Calif., 411 West Sth St., Allen Cnhert- 
kow, manager. 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Refinery Facilities, 
Petrochemical. 

Filtrol Corporation 

727 W. 7th St., Los Angeles 17, Calif. 

Fischbach & Moore of Texas, Inc. 

731 Bankers Mortgage Bldg., 

Houston 2, Texas 

Top Officers: R. E. Moore, president; W. 
S. Bailey, executive vice president; J. D. 
Watson, chief engineer. 

Branch Offices: New York, N. Y., Fisch- 
bach & Moore, Inc.,.226 E. 41st St., Je- 
rome Fischbach, manager; Dallas, 
Texas, Fischbach & Moore of Texas, 
Inc., 1717 Baylor Ave., R. E. Moore, 
manager; Los Angeles, Calif., Fisch- 
bach & Moore, Inc., 646 N. Beach- 
wood Dr., Allen D. Fischbach, man- 
ager; Chicago, IIll., Fischbach, Moore 
& Morrissey, Inc., 1009 N. Orleans, 
J. R. Meehan, manager; Pittsburgh, 
Pa., Fischbach & Moore, Inc., 81 
So. 19th St., Roy Black, manager; At- 
lanta, Ga., Fischbach & Moore, Inc., 
244 Simpson St. N.W., C. J. Kunsman, 
Jr., manager; Detroit, Mich., Fisch- 
bach & Moore, Inc., 101 Piquette St., 
Aavid A. Baer, manager; Denver, Colo., 
Fischbach & Moore, Inc., Mile High 
Center, 1700 Broadway, Jos. G. Svehla, 
manager; Seattle, Wash., Fischbach & 
Moore, Inc., 3201 Fremont; San Fran- 
cisco, Calif., Fischbach & Moore, Inc., 
383 Fourth St., Girard B. Rosenblatt, 
manager; Phoenix, Ariz., Fischbach & 
Moore, Inc., 3306 East Washington. 

Field of Activity: Engineering, Construc- 
tion. 

Types of Plants: Refineries. 

Fish Engineering Corp. 

M & M Bidg., Houston 2, Texas. 

Top Official: Ray Fish, president. 

Field of Activity: Engineering. 

Flint Steel Corp. 

Box 1289, Tulsa, Okla. 

Top Officials: C. W. Flint, Jr., chairman of 
board; H. G. Lewis, president; D. E. 
Fields, vice president. 

Branch Offices: Memphis, Tenn., Bill 
Faulkner, manager. 

Field of Activity: Design, Engineering 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

The Fluor Corp., Ltd. 

2500 S. Atlantic Blvd., 

Los Angeles 22, Calif. 

Top Officers: D. W. Darnell, chairman of 
board; J. S. Flour, president; J. R. Fluor, 
executive vice president. 

Branch Offices: Houston, Texas, Mid-Con- 
tinent Engineering, E. Moncrief, man- 
ager; Martinez, Calif., Fluor Mainte- 
nance, J. E. Winn, manager; Toronto, 
Canada. Fluor Corp. Ltd. of Canada, 
J. P. Wiseman, manager; Los Angeles, 
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Calif., Western Area Sales, G. H. Dieter, 
manager; New York, N. Y., Eastern 
Area Sales, J. P. Kneubuhl, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Foor Engineering Co. 

Box 691, Oklahoma City, Okla. 

Ford, Bacon & Davis, Inc. 

»7 Broadway, New York 6, N. Y. 

iop Officiais: E. S. Coldwell, chairman 
and president; C. C. Whittelsey, execu- 
tive vice president; R. P. Westerhoff, 
vice president engineering. 

Branch Offices: Chicago 3, Ul., 135 S. La- 
Salle St., J. H. Scnultz, manager; Los 
Angeles 14, Calif., 606 S. Hill St., Page 
Golsan, manager; Toronto 1, Ont. Can- 
ada, Ford, Bacon & Davis Canada, Ltd., 
44 King St. W., D. A. Uebelacker, 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Plants: Natural Gasoline. 
Petrochemical. 

Foster Wheeler Corp. 

165 Broadway, New York 6, N. Y. 

Top Officials: Admiral E. Mills, presi- 
dent; W. L. Martwick, vice president 
sales; Chas. McCulloch, vice president 
process plants div. 

Branch Offices: Boston, Mass., A. F. 
Downham; Atlanta, Ga., W. D. Taul- 
man, manager; Rochester, N. Y., H. 
Mault, manager; Chicago, Ill., J. Ken- 
ney, manager; Cleveland, Ohio, F. Bal- 
thaser, manager; Dallas, Texas, J. Bell, 
manager; Houston, Texas, D. Smith, 
manager; Detroit, Mich., M. F. O’Brien, 
manager; Kansas City, Mo., J. Taylor, 
manager; Los Angeles, Calif., S. Moore, 
manager; Philadelphia, Pa., N. A. 
Scott, manager; Pittsburgh, Pa., C. Rus- 
sell, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Plants: Refineries, Petrochemical, 
Natural Gasoline. 

Gasoline Plant Construction Corp. 

208 Niels Esperson Bidg., 

Houston 2, Texas 

Top Officials: M. H. Kotzebue, president; 
B. A. Padon, secretary and treasurer; C. 
L. Bryan, vice president. 

Branch Offices: Corpus Christi, Texas, 
Fifth Floor Wilson Tower Bldg., George 
W. Wheeler, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Natural Gasoline, 
Petrochemical. 

Gasoline Products Co., Inc. 

15 Exchange PI., Jersey City, N. J. 

J. B. Gill Co, 

P. O. Box 851, Long Beach, Calif. 

Top Officials: Glen J. Gill, owner; J. B. 
Hiatt, chief engineer; Geo. Christen, 
sales manager; R. M. Allen, general su- 
perintendent. 

Branch Offices: Tulsa, Okla., Oil Capitol 
Bldg., C. R. Hucker, manager; Calgary, 
Alberta, Canada, Mannix-Gill Ltd., 309 
7th Ave. W., G. J. Gill, W. G. Palmer, 
co-managers. ; 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural 
Gasoline. 

The Girdler Co. 

A Division of National Cylinder Gas Co. 

Louisville 1, Ky. 

Ton Officials: G. O. Boomer, president; W. 
R. Wood, executive vice president; O. 
O. Funk. secretary an/ treasurer. 

Branch Offices: New York, N. Y., 150 
Broadway, B. Storrs. manager of gas 
processes div.; San Franzisco. Calif., 
2612 Russ Bldg.; Toronto Ont., Canada, 
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Girdler Corp. of Canada Ltd., Suite 911, 

11 Kichmond St., W. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

David Gordon & Co. 

82 Hickory Grove Dr., Larchmont, N. Y. 

Top Officers: David Gordon, Joseph Gor- 
don. 

Field of Activity: Design, Engineering, 
Construction (Management only) 

Type of Plants: Retineries, Natural Gaso- 
line, Petrochemical. 

Graff Engineering & Equipment Co. 

P.O. Box 13152, Dallas 20, Texas 

Top Officials: R. A. Graff, J. H. Crow, 
L. Hannon, Jr. 

Field of Activity: Design, Engineering. 

Graver Construction Co. 

432 S. Michigan Ave., Chicago 4, Ill. 

Gray Process Corp. 

135 E. 42nd St., New York, N. Y. 

Grebe & Doremus Process Co. 

4601 Stanford, Houston 6, ‘lexas 

Hall, H. L. Corp., Ltd. 

1525 Bloor St. W 

Toronto, Ontario, Canada 

Justin H. Haynes & Co. 

701 Colorado Bldg., Denver 2, Colo. 

Top Officials: Eamund Leet, Robert E. 
Ohman, Max P. Arnold. 

Field of Activity: Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Wyatt C. Hedrick Engineering Corp. 

5214 San Jacinto St., Houston, ‘lexas 

Top Officials: G. M. McGranahan, presi- 
dent; Wyatt C. Hedrick, vice president; 

D. N. McClanahan, assistant to presi- 
dent; E. D. Redding, assistant to presi- 
dent; P. E. Hall, assistant to president. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Houdry Process Corp. 

1528 Walnut St., Philadelphia 2, Pa. 

Field of Activity: Design. 

Top Officials: C. G. Kirkbride, president; 
C. C. Peavy, vice president; R. C. Hack- 
ley, Jr., vice president. 

Howe-Baker Corp. 

547 Esperson Bldg., Houston, Texas 

Top Officials: G. B. Hanson, president; 
Harper Black, vice president; R. J. Phil- 
lips, manager treating division; R. O. 
Starke, chief engineer. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries. 

Howes & Whitaker 

3219 E. Pico Blvd., Los Angeles 23, Calif. 

Hudson Encineering Corp. 

Box 6158, Fairview Station, 

Houston, Texas 

Hunt, C. H., Inc. 

Benedum Trees Bldg., Pittsburgh 22, Pa. 

Hvdrocarbon Research, Inc. 

115 Broadway, New York 6, N. Y. 

Top Officials: P. C. Keith, president; E. T. 
Layng, vice president; F. Ringer, vice 
president. 

Branch Offices: Trenton, N. J., Hydrocar- 
bon Research, Inc.. Box 1419; Duessel- 

' dorf, Germany, Hydrocarbon Miner- 
aloel G.m.b.H., 1517 Furstenwall; 
Paris 8, France, Hydrocarbon Engineer- 
ing, S.a.r.l., 44 Avenue des Champs 
Elvsees; Aso Paulo, Brazil, 6° Andar, 
Sala 601. Rua Barao de Itapetininga 93, 
J. W. Ward, manager, Rio de Janeiro, 
Brazil, Sala 801, General Heitor Ped- 
Toso, Rua da Quitanda 20. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Petrochemical. 

Jackson & Moreland 

600 Park Square Bldg.. Boston 16, Mass. 

Top Officials: Frank M. Carhart, general 


partner; Ralph D. Booth, general part- 
ner; John R. Coffin, junior partner; 
Horace B. Perry, junior partner. 

Branch Offices: New York, N. Y., 19 East 
47th St. (for contact only). 

Field of Activity: Design, Engineering, 
Construction (Supervision only). 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical (steam and power 
facilities only for all types of plants). 

Jenkins Petroleum Process Co. 

20 N. Wacker Dr., Chicago, Ill. 

Top Officials: C. H. Jenkins, president; A. 
D. Smith, vice president; J. J. McKea- 
gue, secretary and treasurer. 

Jchnson, A. & Co. 

61 Broadway, New York, N. Y. 

The M. W. Kellogg Co. 

225 Broadway, New York 7,N. Y. 

Top Officials: Warren L. Smith, president; 
G. F. Bayes, vice president; E. F. Lie- 
brecht, vice president; R. B. Smith, vice 
president; R. J. Wolf, vice president. 

Branch Offices: Tulsa, Okla., Palmer 
Hughes, manager; Houston, Texas, T. 
McKay, manager; Los Angeles, Calif., 
A. R. Chandler, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Petrochemical. 

Knowles, Morris, Inc. 

Park Bldg., Pittsburgh 22, Pa. 

Koch Engineering Co. 

335 W. Douglas, Wichita 2, Kansas 

Koppers Company, Inc. 

Koppers Bldg., Pittsburgh 19, Pa. 

Top Officials: W. F. Munnikhuysen, chair- 
man of board; Fred Foy, president; G. 
M. Carvlin, vice president and general 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Plants: Petrochemical. 

The Kuljian Corp. 

1200 North Broad St., Philadelphia 21, Pa. 

Top Officials: Harry A. Kiliian, president; 
James L. Cherry, executive vice presi- 
dent; Arthur H. Kuljian, vice president 
engineering. 

Field of Activity: Design, Engineering, 
Construction. 

‘Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Arthur D. Little, Inc. 

30 Memorial Drive, Cambridge, Massa- 
chusetts 

Top Officials: Earl P. Stevenson, presi- 
dent; Ravmond Stevens, vice president; 
Helge Holst, treasurer. 

Branch Offices: San Francisco, Christian 
J. Matthew, manager; Chicago, John R. 
Kirkpatrick, manager: New York, How- 
ard A. Morrison, liaison. 

Field of Activity: Design, Engineering, 
Construction, Research Consulting. 
Types of Plants: Refineries. Natural Gaso- 
line, Petrochemical, Laboratories. 

Lorentz, Merle 

Box 451, Elk City, Okla. 

The Lummus Co. 

385 Madison Ave., New York 17, N. Y. 

Top Officials: J. F. Thornton, president; E. 
R. Smoley, vice president; J. H. Curtis, 
assistant to president: A. C. Grondeck, 
vice president (foreign); W. W. Kraft, 
vice president: A. H. Shulte, vice presi- 
dent; V. W. Smith, vice president. 

Branch Offices: Houston, Texas, 2707 
Weslayan Rd., C. A. Barrere, manager; 
Chicago 5. IIll., 600 So. Michigan Ave., 
F. J. McGovern, manager; New York 

17. N. Y., Fabricated Piving Div., 385 
Madison Ave., D. S. Ellis, manager; 
Montreal. Quebec, Canada. The Lum- 
mus Co. Canada Ltd., 455 Craig St.. W., 
D. Fulton, manager; Caracas, Vene- 
zuela, S. A., Compania Anonima Vene- 
zolana, Lummus, Apartado 573, Dr. C. 
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H. Maury, manager; London W. |, Eng 

lanu, Lummus Co., Ltd., Imperial 

House, 80 Regent St., Adm. T. Shelley, 

manager; Paris ler, France, Societe 

Francaise des Techniques, Lummus, | 00 

Rue ae Rivoli, M. E. Brooks, manager; 

ine Hague, Holland, Lummus Nedaer- 

land N. V., 56 Scheveningse Weg, R. E. 

Wise, manager; The Hague, Holland 

Lummus Werkspoor Technische, Maag 

scnappij N. V., 56 Scheveningse Weg, 

H. Harper, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

Macco Corporation 

14409 S. Paramount Blvd., Paramount, 
Calif. 

Top Officials: John MacLeod, president 
and general manager; Edw. A. Pelleg- 
rin, executive vice president; John M. 
Sawyer, vice president and assistant gen 
eral manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

Arthur G. McKee & Co. 

2300 Chester Ave., Cleveland, Ohio. 

Top Officials: H. E. Widdell, president; 
Myran J. Livingston, vice president; J 
C. Baird, chief engineer. 

Branch Offices: Tulsa, Okla., 439 Stano 
lind Bldg., R. P. Mase, manager; Eliza 
beth, N. J.. P. O. Box 512, J. A. 
Kraemer, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

L. A. Mekler 

525 Lexington Ave., New York !7, N. ¥ 

Top Official: L. A. Mekler. 

Field of Activity: Design. 

Mellon Institute 

4400 Fifth Ave., Pittsburgh, Pa. 

Merritt-Chapman & Scott Corp. 

260 Madison Ave., New York 16, N. Y. 

Top Officials: Louis E. Wolfson, president 
and chairman of board; Wm. Denny, 
executive vice president and general 
manager; I. B. Purdy, vice president; E 
A. Pasha, vice president. 

Branch Office: Cleveland, Ohio, Great 
Lakes Marine & Heavy & Dredging Di 
vision, Sherman H. Serre, manager. 

Field of Activity: Construction. 

Type of Plants: Petrochemical. 

Montgomery, J. M. 

15 N. Oakland Ave., Pasadena, Calif. 

Moore & Munger Co. 

33 Rector St., New York, N. Y. 

The C. W. Nofsinger Co. 

906 Grand Ave., Kansas City 6, Mo. 

Top Officials: C. W. Nofsinger, president; 
J. S. Rearick, engineering manager; J. P 
Sherrod, office manager. 

Field of Activity: Design, Engineering, 
Construction (Supervision). 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

James P. O’Donnell, Encineers 

39 Broadway, New York 6. N. Y. 

Top Officials: James P. O’Donnell, P. E 
manager, John J. Lanigan, Chief P. E 
engineer. 

Branch Office: Beaumont, Texas, Bowie 
Bldg, Chas. A. Knight, manager. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Petrochem 
icals. 

O: L. Olsen Co. 

416 Pierce Ave., Houston 3, Texas. 

Top Officials: O. L. Olsen, J. D. Glidden, 
J. A. Mulvihill. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Natural Gasoline, Petro 
chemical. 
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The Parco Company, Inc. 

82 Beaver St., New York 5, N. Y. 

Top Officials: J. R. Parker, president; N. 
M. Weisser, assistant to president; E. 
Esikoff, secretary and treasurer. 

Branch Office: New York, N. Y., Indus- 
trial Engineers, Ltd., 122 East 42nd St., 
Wm. E. Jeffrey, president; J. B. Adoue, 
Jr., vice president; J. R. Parker, vice 
president. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line (Not Parco, only Industrial), 
Petrochemical. 

Parker, Steffens & Pearce 

135 S. Park, San Francisco, Calif. 

Parkhill-Wade Co. 

Box 6877, Los Angeles 22, Calif. 

The Ralph M. Parsons Co. 

Oviatt Bldg., 617 South Olive St., Los 
Angeles 14, Calif. 

Top Officials: R. M. Parsons, president 
and general manager; Milton Lewis, 
executive vice president; V. E. Bradford, 
secretary and treasurer. 

Branch Offices: New York, N. Y.; Wash- 
ington, D. C.; Tulsa, Okla.; Ankara, 
Turkey; Baghdad, Iraq; Beirut, Leba- 
non; Karachi, Pakistan; Paris, France; 
New Delhi, India. 

Petre-Chem Construction Company 

P. O. Box 6424, Houston, Texas 

Top Officials: William H. Zee, president; 
George Zarafonetis, vice president and 
chief engineer; Ed Howerth, vice presi- 
dent and general manager. 

Branch.Offices: Mexico City, Ed Howerth, 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 


TWO-STAGE CONTROL 





TEMPERATURE OR_ PRESSURE 


Mercoid DA-400 Series Controls are dual | 
purpose controls (available for pressure | 
| 
| 


a few examples are: 





or temperature) incorporating a single 
element operating two separate inde- 
pendently adjustable Mercoid magnetic 
mercury switches. Circuit arrangements 
can be supplied for various operations, 


Close one alarm circuit at high setting 


Petro-Chem Development Co., Inc. 

122 East 42nd St., New York 17, N. Y. 

Top Officials: John S. Wallis, president; 
Jack Throckmorton, vice president; T. 
B. Leech, general sales manager. 

Branch Offices: Tulsa, Okla., Bethlehem 
Supply Co.; Houston, Texas, Bethlehem 
Supply Co.; Chicago, Ill., Faville Le- 
Vally Corp.,; Boston, Mass., Flagg, 
Brackett and Durgin; Pittsburgh, Pa., 
D. D. Foster Co.; Louisville, Ky., Gor- 
don D. Hardin, manager; Los Angeles, 
Calif., Lester Oberholtz, manager; Nar- 
berth (Philadelphia), Pa., Turbex 
Equipment Co. 

Field of Activity: Design, Engineering, 
Construction (all 3 for furnaces). 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Petro-Chemical Equipment Co., Inc. 

6006 Harvey Wilson Dr., Houston, Texas. 

Petroleum Engineering, Inc. 

First National Bank Annex, Dallas, Texas. 

Petroleum Rectifying Co. of Calif. 

1390 E. Burnett, Long Beach, Calif. 

Petreco (Div. of Petrolite Corp.) 

P. O. Box 2546, Houston, Texas. 

Top Officials: Dr. Chas. M. Blair, presi- 
dent; Gordon S. Nees, vice president; 
Ira S. Boydstun, sales manager. 

Branch Offices: New York 17, N. Y., 
Chrysler Bldg., G. M. Badger, manager; 
Toledo, Ohio, 3025 W. Bancroft, C. 
Stolzenbach, manager; Fort Worth, 
Texas, 4924 James St., H. R. Jarvis, 
manager; Houston, Texas, 3202 So. 
Wayside Dr., J. W. Orebaugh, manager; 
Winnipeg, Man., Canada, 250 Elm St., 
W. G. Jarrell, manager; Long Beach 6, 
Calif., 1390 East Burnett, W. K. Mel- 
lon, manager. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries. 
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and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 
point. 


To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 


Pressure types available in 17 different 
operating ranges from 0-30” vac. to 
300-2500 psi. Temperature types avail- 
able in 11 operating ranges from 
-30-60°F. to 370-530°F. 


WRITE FOR BULLETIN CA-PT 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 
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easier to turn... 





mately 5-1/4 Ibs. . . 
7/16" to 1/2” for added strength . . 
for more efficient operation . 
use the same crank . 
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EXPORT 
Established 1922 


‘w.H.CURTIN & CO. 
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120 Bearle St., P. O. Drawer 1232, Pasa. 
dena, Texas. 

Top Officials: H. W. Finney, president; C, 
W. Hoffman, vice president; J. D. Sher- 
rill, vice president. 

Branch Office: Pasadena, Texas, Pioneer 
Industrial Co. (Ethyl Project), P. 0. 
Box 576, Carl Putzka, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Pittsburgh Consolidated Ceal Co. 

(R&D Division), Library, Pa . 

Podbielniak, Inc. 

341 East Ohio St., Chicago 11, Ill. 

Top Officials: Walter J. Podbielniak, presi- 
dent; W. G. Podbielniak, executive vice 
president; Collin M. Doyle, vice presi- 
dent and general manager. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Poling and Bacon Construction Co., Inc, 

3503 Woodville Rd., P. O. Box 71, Sta. 
“A,” Toledo 5, Ohio. 

Top Officials: S. V. Bacon, president; 
Michael Susko, vice president; J. E, 
Biroschak, secretary. 

Field of Activity: Construction. 

Poole-Pritchard Ltd. 

10503 109 St., Edmonton, Alberta, 
Canada 

Top Officials: E. E. Poole, president, Ed- 
monton, Alberta; J. F. Pritchard, vice 
president, Kansas City, Mo.; J. E. 
Poole, vice president, Edmonton, Allta. 

Parent Companies: J. F. Pritchard & Co., 
4625 Roanoke Parkway, Kansas City, 
Mo.; Poole Construction Co. Ltd. 
10503 109 St., Edmonton, Alta. 





Deliver y! 
NEW MODEL 


Series 533 


CURTIN 


CENTRIFUGES 









7 improvements 


Aluminum castings reduce weight one-third to approxi- 
. Diameter of drive shaft increased from 


. Gear train redesigned 
. Both 15 ce and 100 cc sizes 
. . Spindle shaft ball bearing mounted, 


Drive shaft of corrosion resistant stainless 
steel . . . Spindle of corrosion resistant stainless steel. 
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HOUSTON - NEW ORLEANS 
BIRMINGHAM + CORPUS CHRISTI + TULSA 
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Branch Offices: 2402 2A St. S.E., Cal- 

gary, Alta., C. A. Stollery, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Prengle, Dukler, & Crump 

1010 Dennis St., Houston, Texas. 

Top Officials: H. Wm. Prengle, Jr., A. E. 
Dukler, Joseph R. Crump. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

J. F. Pritchard & Co. 

4625 Roanoke Parkway, Kansas City 12, 


Mo. 

Top Officials: J. F. Pritchard, president; H. 
Arthur Martin, executive vice president; 
P. S. Lyon, secretary and treasurer. 


Branch Office: J. F. Pritchard Co. of .« 


Calif., Karl E. Johnson, manager. 
Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 

line, Petrochemical. 
Process Industries Engineers, Inc. 
5640 Friendship Ave., Pittsburgh 6, Pa. 
Process Management Co., Inc. 

100 W. 10th St., Wilmington, Dela. 

Procon Incorporated 

1111 Mount Prospect Rd., Des Plaines, Ill. 

Top Officials: C. B. Whyte, president; J. C. 
Reed, vice president construction; A. G. 
Petkus, vice president engineering. 

Branch Offices: London W., C. 2, England, 
Procon (Great Britain) Ltd. 112 
Strand, C. B. Robbins, manager; 
Toronto, Canada, Procon (Canada) 
Ltd., 40 Advance Rd., W. A. Anderson, 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Reetz, William T., Inc. 

Box 1254, Santa Ana, Calif. 

The Refinery Construction Co. 

P. O. Box 6734, Houston 5, Texas. 

Top Officials: Geo. H. Zarafonetis, Ed. R. 
Howerth, Wm. H. Zee. 

Branch Office: Houston, Texas, Petro- 
Chem Construction Co., P.O. Box 6424. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Refinery Engineering Co. 

Wright Bldg., P. O. Box 1558, Tulsa, Okla. 

Top Officials: T. M. Lumly, president; D. 
O. Givens, vice president and general 
manager; P. A. Kahle, vice president. 

Branch Office: Toronto, Ont., Canada. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Geo. P. Reintjes Co. 

2517-19 Jefferson St., Kansas City, Mo. 

Top Officials: Geo. P. Reintjes, Jerry G. 
Reintjes, Patrick H. Soden. 

Branch Office: New York, N. Y., 60 E. 
42nd St., W. Jack Hofmann, manager. 

Field of Activity: Design, Construction. 

Types of Plants: Refineries. 

A. J. Rife Construction Co. 

Box 6725, Dallas 19, Texas. 

Russell Engineering Corp. 

P. O. Box 6731, 2609 Sunset Blvd., Hous- 
ton 5, Texas. 

Top Officials: Geo. F. Russell, president: 
C. E. Radic, project engineer; J. M. 
Hoover, office manager and purchasing 
agent. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 
e Rust Engineering Co. 

575 Sixth Ave., Pittsburgh 19, Pa. 
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Top Officials: S. M. Rust, Jr.; J. M. Kelley, 
S. W. Galloway. 

Branch Offices: Birmingham, Ala., 400 
Exchange Bldg., 2109 Fifth Ave., No., 
G. M. Rust, manager; New York, N. Y., 
60 E. 42nd St., C. Dana McCoy, mana- 
ger; Washington, D. C., 902 Denrike 
Bldg., 1010 Vermont Ave., N. W., Pey- 
ton S. Hopkins, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Petrochemical. 

Sachs, Albert P. 

314 W. 100th St., New York, N. Y. 

Salem Engineering Ltd. 

1525 Bloor St., W., Toronto, Ont., Canada 

Top Officials: F. E. Coombs, president; J. 
W. Kennedy, chief engineer; Ian Smel- 
lie, sales manager. 

Field of Activity: Engineering, Construc- 
tion. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Sanderson & Porter 

52 Williams St., New York, N. Y. 

Scientific Design Co., Inc. 

Two Park Ave., New York 16, N. Y. 

Top Officials: H. A. Rehnberg, president; 
Ralph Landau, executive vice president; 
Robt. B. Egbert, vice president. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Petrochemical. 

Selas Corporation of America 

Erie Ave. and D Street, Philadephia 
34, Pa. 

Top Officials: F. O. Hess, president; Ed L. 
Fortin, vice president and treasurer; 
James Kniveton, vice president. 

Branch Offices: Dayton 6, Ohio, 2118 
Salem Ave., M. O. Kaufman, manager; 
Newark 2, N. J., 9 Clinton St., W. M. 
Smith, manager; Cleveland 6, Ohio, 
12429 Cedar Rd., T. G. Thurston, man- 
ager; Los Angeles 25, Calif., 11168 
Santa Monica Blvd., S. A. Whitehurst, 
manager; Pittsburgh 24, Pa., 3829 Wil- 
low Ave., J. L. Wilson, manager; Chi- 
cago 24, IIl., 3857 W. Washington Blvd., 
R. S. Van Note, manager; W. Hartford 
7, Conn., 62 La Salle Rd., Rm. 207, 
Fred Whiteside, manager; Detroit 2, 
Mich., 224 Lexington Bldg., 2970 W. 
Grand Ave., E. D. Allen, manager; 
University City 24, Mo., 8643 Brook- 
shire Lane, R. M. Breckenridge, mana- 
ger; Houston 19, Texas, 2417 Dryden 
Rd., Box 13182, T. P. Drummond, man- 
ager; Rochester 18, N. Y., 315 Brook- 
lawn Dr., W. C. Schneider, manager. 

Field of Activity: Design, Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Sharples Chemicals, Inc. 

Wyandotte, Mich. 

Sharples Corporation 

2323 Westmoreland St., Philadelphia, Pa. 

Top Officials: P. T. Sharples, chairman of 
board; G. J. Keady, president; F. W. 
Stakelbeck, executive vice president. 

Branch Offices: New York District Office, 
501 Fifth Ave., New York 17, N. Y., J. 
T. Costigan, sales manager; Philadel- 
phia District Office, 2300 Westmoreland 
St., Philadelphia 40, Pa., R. A. Arm- 
strong, sales manager; Cleveland Dis- 
trict Office, 453 Hippodrome Annex, 
Cleveland 15, Ohio, W. H. Craig, sales 
manager; Chicago District Office, Rail- 
way Exchange Bldg., 80 E. Jackson 
Blvd., Chicago 4, Ill., W. R. Prosch, 
sales manager; San Francisco District 
Office. 686 Howard St., San Francisco 
5, Calif., F. J. Cygan, sales manager; 
Houston District Office, 1712-A Esper- 
son Bldg., Houston 2, Texas, T. I. Ken- 
nedy. sales manager. 

Field of Activity: Design, Engineering, and 
Construction of Centrifuges and Centri- 
fugal Processes. 





Types of Plants: Complete plants for de 
waxing, acid treatment of petroleum 
stocks, white oil production. 

Sollitt, Summer S., Construction Co. 

307 N. Michigan Ave., Chicago 1, Ill. 

Top Officials: S. §. Sollitt, president; Fred 
Stanton, vice president; C. W. Drum 
mond, treasurer. 

Branch Offices: San Antonio, Texas, Sum 
ner Sollitt Co., of Texas, E. P. Strain 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gas 
oline, Petrochemical. 

Solvay Process Co. 

Engineering Division 

Hopewell, Virginia 

Southwestern Engineering Co. 

4800 Santa Fe Ave., Los Angeles 58, Calif 

Top Officials: Robt. P. Miller, president 
and general manager; C. D. Coulter 
executive vice president; R. J. Kincaid, 
secretary and treasurer. 

Branch Offices: Branch offices in principal 
cities all over U. S., Canada, and Mex 
ico. 

Field of Activity: Design, Engineering, 
Construction 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemicals. 

Stacey Bros. Gas Construction Co. 

Box E, Cincinnati, Ohio 

B. A. Stagner 

1121 S. Hill St., Los Angeles, Calif. 


The Stapp Engineering Corp. 

1351 Grant St., Denver, Colo. 

Top Officials: Milo A. Stapp, president 
Bert M. Maich, vice president; W. Hugh 
Stapp, secretary. 

Field of Activity: Engineering, Construc 
tion. 

Types of Plants: Natural Gasoline 

The Stearns Roger Mfg. Co. 

660 Bannock St., Denver 4, Colo. 

Branch Offices: Houston, Texas, Geo. | 
Ohler, manager; Salt Lake City, Utah, 
A. J. Davidson, manager; El Paso, 
Texas; Calgary, Alberta, Canada, 
Stearns Rogers Eng. Co., Ltd., R. 7 
Helmer, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Natural Gasoline, 
Petrochemical. 

Stone & Webster Engineering Corp. 

90 Broad St., New York 4, N. Y. 

Top Officials: R. T. Branch, president; T 

C. Williams, executive vice president; J 
Pope, first vice president. 

Branch Offices: Boston 7, Mass., 49 Fed 
eral St.; Chicago, IIl., F. C. MacKrell, 
manager; Houston, Texas, R. J. Carter, 
manager; San Francisco, Calif., A. T 
Krook, manager; Los Angeles, Calif., 
W. L. Sheets, manager; Seattle, Wash., 
Paul Brown, manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso 
line. 

Petrochemical. 

Stratford Engineering Corp. 

1414 Dierks Bldg., Kansas City 6, Mo. 

Top Officials: C. W. Stratford, president 
D. H. Putney, vice president. 

Field of Activity: Design. 

Types of Plants: Refineries. 

Tears Engineers 

4617 Cole Ave., Dallas, Texas. 

Top Officials: C. F. Tears, president; Elmo 
W. Boehl, vice president; C. F. Tears, 
Jr., vice president. 

Field of Activity: Design, Engineering. 

Types of Plants: Refineries, Natural Gaso 
line, Petrochemical. 

Tellepsen Petro-Chem Constructors 

(Div. of Tellepsen Construction Co.) 

P. O. Box 2536, Houston 1, Texas. 
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Top Officials: Emory E. Gose, Jr., vice 
president; Stafford H. Wilde, division 
sales manager; H. M. Anderson, chief 
engineer. 

Field of Activity: Design, Engineering. 
Construction. 

Type of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Texas Natural Gasoline Corp. 

P. O. Box 1409, Tulsa, Okla. 

Top Officials: John T. Oxley, president; 
Chas. W. Guy, vice president; H. G. 
Teverbaugh, chief engineer. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Activity: Natural Gasoline. 

Timanus & Associates, Inc. 

2200 Maryland Ave., Baltimore 18, Md. 

Turner, W. W. Co. 

206% Union St., Nashville, Tenn. 

United Engineers & Constructors, Inc. 

1401 Arch St., Philadelphia 5, Pa. 

Top Officials: Henry M. Chance, II, presi- 
dent; William E. Almy, vice president; 
F. L. Johnston, vice president. 

Branch Offices: New York, N. Y., 347 
Madison Ave., F. J. Dickman, manager; 
Chicago, Ill., Chicago Title & Trust 
Bldg. 

111 W. Washington St., J. L. Rolston, 
manager. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Petrochemical. 

Universal Oil Products Co. 

30 Algonquin Rd., Des Plaines, III. 

Top Officials: D. W. Harris, president; M. 
P. Veriema, executive vice president. 
Branch Offices: London, England, F. A. 

Trim, manager. 

Field of Activity: Research, Development, 
Design, Engineering. 

Types of Plants: Refineries, Petrochemical. 

Van Winkle, E. C., & Co. 


113 Myrtle Ave., Nutley, N. J. 

Vitro Engineering Division 

Vitro Corp. of America 

120 Wall St., New York 5, N. Y. 

Top Officials: J. Carlton Ward, Jr., presi- 
dent; Geo. White, general manager; Dr. 
N. A. Spector, assistant general man- 
ager. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Plants: Petrochemical. 

Voorhees, Walker, Foley & Smith 

101 Park Ave., New York, N. Y. 

The Vulcan Copper & Supply Co. 

120 Sycamore St., Cincinnati 2, Ohio 

Top Officials: T. O. Wentworth, president; 
P. W. Wentworth, vice president; E. E. 
Wentworth, treasurer. 

Branch Offices: Boston, Mass.; Wilming- 
ton, Del.; Richmond, Va.; Charlotte, 
N. C.; Houston, Texas; Denver, Colo.; 
San Francisco, Calif. 

Field of Activity: Design, Engineering, 
Construction. 

Type of Plants: Petrochemical. 

Walco Engineering & Construction Co. 

2408 East 4th Place, Tulsa, Okla. 

Top Officials: Paul C. Wallack, C. W. 
Frank, P. H. Capps. 

Field of Activity: Design, Engineering, 
Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Walsh Construction Co. 

122 E. 42nd St., New York, N. Y. 

Warren, Don R., Co. 

3109 Wilshire Blvd., Los Angeles, Calif. 

F. S. West Co. 

Box 391, Whittier, Calif. 

Top Officials: F. S. West, president; C. N. 
Cannon, vice president; C. W. Shaw, 
secretary-treasurer. 

Field of Activity: Design, Engineering, 
Construction. 


































CenCO 








The most complete line of 
scientific instruments and labo- 
ratory supplies in the world. 





@ Gauge window area now 4-times larger 


@ “O"' Ring seals eliminate metal to metal 
joints to avoid leakage 


@ ‘O” Ring seals make windows and mir- 
ror easy to remove for cleaning 


@ Finger tightening nuts is all that 1s nec- 
essary to hold pressure. 
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Yeu Tnproved DEW POINT TESTER 
from Refinery Supply Co. 


@ 0 TO 200 PSI FOR PROPANE VAPORS 
0 to 1,000 PSI FOR NATURAL GAS 


@ PRECISION DETERMINATIONS: 
Bureau of Mines tests show that with 
manipulations dew points can be dup- 
licated to within 0.2°F. 


@ ACCURACY: 
Averaging test measurements, the Bu- 
reau of Mines reported less than 0.2°F. 
Dew point temperature difference com- 
pared to known standards. 


@ SAFETY: 
Hydrostatic tests show a maximum 
working pressure of 1,000 psi. Ad- 
justable mirror allows for safe visual 
observation into the pressure body. 





Types of Plants: Natural Gasoline. 

The J. G. White Engineering Corp. 

80 Broad St., New York 4, N. Y. 

Top Officials: E. N. Chilson, chairman of 
board; Ford Kurtz, president; H. P, 
Jackson, vice president; Robt. H. Bar- 
clay, vice president. 

Branch Offices: New York, N. Y., S. C. 
Francisco, manager; New York, N. Y., 
W. E. Carr, manager; Djakarta, In- 
donesia, Henry Tarring, manager; Tai- 
peh, Taiwan (Formosa), V. S. deBeaus- 
set, manager; Baghdad, Iraq, H. V. R. 
Thorne, manager; Bogota, Colombia, 
Wm. F. Wagner, manager; Maracaibo, 
Venezuela, A. H. Incledon, manager. 

Field of Activity: Engineering, Construc- 
tion. 

Wigton-Abbitt Corp. 

1225 South Ave., Plainfield, N. J. 

Top Officials: C. B. Wigton, president; F, 
G. Rutan, executive vice president; E. P. 
Abbott, vice president. 

Branch Offices: Newark 2, N. J., Indus- 
trial Process Div., 45 Academy St., 
Henry C. Day, manager. 

Field of Activity: Engineering, Construc- 
tion. 

C. E. Wilson Construction Co. 

1401 Fairfax Trafficway 

Kansas City 15, Kan. 

Top Officials: C. E. Wilson, owner; P. E. 
Busch, chief engineer; T. W. Wilson, 
construction superintendent. 

Branch Offices: Houston, Texas, 506 San 
Jacinto Bldg., W. T. Mitchell, manager; 
Tulsa, Okla., 206 Midco Bldg., Harold 
Bottomley, manager. 

Field of Activity: Construction. 

Types of Plants: Refineries, Natural Gaso- 
line, Petrochemical. 

Wohlfeld Construction Co. 

6720 Cedar Springs Ave., P. O. Box 13145, 
Dallas 20, Texas. 
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. Ralph Landau* 


ETHYLENE oxide is now produced 
in larger quantity in the United States 
than all but a few other organic chem- 
icals, and world production now stands 
at approximately 1,000,000,000 Ib per 
year. The growing volume of produc- 
tion has placed it in a category with 
such organic compounds as ethyl alco- 
hol and phenol. Consequently, recent 
developments in the technology of 
ethylene oxide manufacture assume a 
vital importance. 

This article will describe the com- 
mercial situation of ethylene oxide and 
its effect on current production tech- 
niques, particularly in two plants now 
operating on the basis of the new direct 
oxidation process developed by the 
author’s company. 


Current Industry Economics 

In the fall of 1953 the price of ethyl- 
ene oxide and glycol dropped because 
these materials became relatively plenti- 
ful for the first time since the war. By 
the spring of 1954, the price of ethyl- 
ene oxide, in tank car lots, had fallen to 
approximately 13.5¢ per Ib. In the sum- 
mer of 1954 the price rose to 15¢ per 
lb. It is interesting to note that refer- 
ences to this price increase mention the 
fact that the old price was very close 
to the production cost. And in fact, cal- 
culations of the cost of producing ethyl- 
ene oxide by the chlorhydrin proc- 
ess put the figure very close to 13.5¢ 
per Ib. 

Even at present price levels, ethylene 





*Scientific Design Company, Inc. 


oxide is underpriced; in fact the mai 

ginal producers may be operating at 
close to a loss. Published accounts of 
the differences in production costs be 
tween the chlorhydrin process and the 
direct oxidation process suggest that 
the direct oxidation process should be 
able to operate with an approximate re 
turn on investment. 

It may be said that the direct oxi- 
dation process has helped to make 
ethylene oxide one of the cheapest and 
most widely used chemicals in the in- 
dustry. This may stimulate its use in 
non-ionic detergents, in ethanolamines, 
and in a wide variety of other uses. Cur- 
rent trends in motor car design, for ex 
ample, are tending to increase the sales 
of ethylene glycol antifreeze. 


History of Direct Oxidation 
of Ethylene 

The basic discovery that ethylene 
could be oxidized directly over a silve! 
catalyst was made in France by Lefort 
But the first commercial application of 
the discovery was made not in France, 
but in the United States by the Carbide 
& Carbon Chemicals Corporation. The 
firm erected its first plant in 1937 
1938, and is understood to have em- 
ployed the process in all its plants con 
structed since then. Until 1953, how 
ever, all other companies producing 
ethylene oxide were using the chloro 
hydrin process, which involves indirect 
oxidation of ethylene with chlorine to 
produce ethylene chlorhydrin and its 
saponification to ethylene oxide. 
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Successful commercial use of Le- 
fort’s original discovery stimulated re- 
search for improvement of the process. 
A number of organizations conducted 
research along this line, among them 
Du Pont, Ethyl Corporation, Mon- 
santo, Celanese, Standard Oil of Indi- 
ana, Allied Chemical & Dye, Imperial 
Chemical Industries Ltd., the Distillers 
Company Ltd., I. G. Farben, U. S. In- 
dustrial Alcohol Company, Shell, Na- 
tional Research Council of Canada, 
Publicker Industries, and Atlantic Re- 
fining Company. None of these com- 
panies, however, used the process on 
a large scale. 

In the summer of 1953, Naphtach- 
imie—a French petrochemical firm or- 
ganized by Pechiney, Kuhlmann, and 
Societe Generale pour les Huiles de 
Petroles (an affiliate of Anglo-Iranian 
Oil Company*) became the second 
firm to operate a successful direct oxi- 
dation plant. In addition, it was the first 
to use the process developed by Scien- 
tific Design Company. 

In February, 1954, a second direct 
oxidation plant planned by Scientific 
Design was put into operation by the 
nitrogen division of Allied Chemical 
& Dye Corporation. A third will soon 
be underway by SD for the Societe 
Chimique des Derives du Petrole of 
Antwerp, Belgium, and like Naphtac- 
himie, will use SD’s own process. The 
performance of these plants under pro- 
duction conditions had established the 
process as a commercial reality. 


The SD Process Compared With 
Other Processing Techniques 
Decisions made by Scientific Design 
during development of the process were 
made only after extensive experimenta- 
tion. Discussion of a few of the key as- 


~ *Now British Petroleum Company, Ltd. 
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Ma FIG. 1. Plant employing the direct oxidation process, built 
in 1953 for Naphtachimie, in France, by Scientific Design, Inc. 


FIG. 2. Direct oxidation plant, planned by Scientific Design 
and put into operation by Nitrogen Division, Allied Chemical * 
and Dye Corporation, in February, 1954 






















pects of ethylene oxide manufacture 
will help clarify the differences between 
the SD process and other processes. 


1. Air vs. Oxygen. Some authorities 
indicate a preference for the use of 
oxygen rather than air. Obviously, if 
oxygen can be supplied as a by-product 
at no cost, it may be economical to 
use oxygen, and the SD process is 
adaptable to this mode of operation. 
Experience and careful studies show, 
however, that even under the most 
widely varying conditions, air is nearly 
always cheaper in operating cost and 
capital investment. 

It is presumably hoped that the use 
of oxygen will reduce purge. losses of 
ethylene in a recycle system, since there 
is no added nitrogen that would re- 
quire purging. In actual practice, how- 
ever, other factors more than offset 
this apparent advantage. 

Low oxygen concentrations in the 
gases are necessary to avoid explo- 
sion hazards. This means that whether 
air or oxygen is employed large vol- 
umes of inert gases must be handled in 
the system. Further, an oxygen plant 
costs far more than the combined costs 
of equipment for air compression and 
elimination of ethylene losses in the 
purge system. 


2. Recycle vs. Single Pass. The 
curves of selectivities (or efficiencies) 
vs. conversion in the ethylene oxide 
reactions show the selectivities to be 
higher at lower conversions per pass— 
the typical pattern of such vapor-phase 
oxidations. Evidently, operations at 
lower conversions would tend to pro- 
duce higher selectivities, or percent- 
age of ethylene which reacts to form 
ethylene oxide. For this reason a prop- 
erly designed recycle system may pro- 
duce higher yields than a single-pass 





system, even if it is modified to operate 
with several reaction stages; this is 
particularly true when an effective 
means is available for recovery of the 
ethylene in the purge gases, such as that 
developed for the SD process. 

Similar results may be found in 
other organic oxidations, such as the 
formation of maleic anhydride from 
benzene (where other factors, however, 
come into play.) Furthermore, in a 
once-through system, where air and 
ethylene are mixed, there is a greater 
consumption of oxygen. Consequently 
more power is consumed, since in a 
recycle system oxygen is conserved. An 
additional danger, amply demonstrated 
in experimental work, lies in the fact 
that once-through systems of air and 
ethylene for production of ethylene 
oxide will almost certainly operate 
within the explosive range at some 
point. This is not an important factor 
in pilot plant equipment, but can be 
vital in large-scale production. Avoid- 
ance of explosive conditions in such a 
system makes the system very dilute, 
with consequent high costs in capital 
investment and operation. 

3. Fixed vs. Fluidized Beds. Full in- 
formation on the differences between 
the SD fixed bed system and systems 
employing fluidized beds has been pub- 
lished elsewhere. Commercial produc- 
tion reports show that temperature 
control is excellent in properly de- 
signed fixed bed systems, that—other 
things being equal—yields are higher 
and that the plants are simpler and re- 
quire less capital investment. 

4. Atmospheric Pressure vs. Higher 
Pressure. Some previous processes have 
been designed to function at or near 
atmospheric pressure. No such system 
has ever been in wide commercial 
use, probably because the capacity of 
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One More Reason So Many People Insist on B&W Pressure Tubing 
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If you had this many tubes to roll in, there would be no delay if 
you used B&W tubes. 

For heat exchangers, for condensers, in fact for every pressure 
tubing application, you can rely on B&W tubing for uniform 
wall thickness, uniform ductility, tight joints, and low installa- 
tion cost. 

Always specify B&W pressure tubing. It meets all dimensional 
and mechanical requirements, and is available, in all commercial 


sizes, in a wide range of carbon, alloy and stainless grades. 
Write for Technical Bulletin 329 PE. 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pa. and Milwaukee, Wis.: 
Seamless Tubing, Welded Stainless Stee! tubing 
Alliance, Ohio: Welded Carbon Stee! Tubing 
Milwaukee, Wis.: Seamless Welding Fittings 
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CLEAR, ACCURATE LIQUID-LEVEL READINGS 

















in all tanks, boilers, v Is, cont s, flow lines. 
j PENBERTHY REFLEX GAGES TYPE V & S 
HERE $ WHY A Alloy Steel Bolts for high temperature 
service 





B Alloy Steel Liquid Chamber heat treated 
to prevent warping 
C Raised Face on Liquid Chamber insures 
perfect self-alignment of frame with glass 
and gasket. 
Special Composition Gaskets and Cush- 
ions are interchangeable 
REFLEX GAGES Resilient Band around glass centralizes 
OFFE R . xX TRA Extra heavy beam at end of Frame (pre- 
vents distortion when bolts are tightened 
to meet high pressure service ) 
/ GE $ H Frame overlaps liquid chamber at all 
points — provides full backing for the 


it at assembly. 
Drop Forged Steel Frame extra heavy 
gasket preventing blow-outs 

I Alloy Steel accurately threaded nuts 
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The construction of a Penberthy Gage invites 
comparison to prove superiority. Note 
especially the easy glass or gasket replacement 
and glass cleaning made possible by the fully 
accessible RAISED FACE. Perfect alignment 
of frame with glass and gasket is assured. 
Gasket surface can be repaired without remov- 
ing assembly from vessel. 

Designed for temperatures ranging from sub- 
zero to over 1000°F. and for test pressures 
exceeding 15,000 psi., Penberthy gages are 
used extensively for liquids ranging from 
water to highly corrosive and dangerous 
chemicals. 


Available in a wide variety of materials 
including bronze, iron, carbon steel, stainless, 
monel, etc. 


WRITE for Catalog No. 35. Order through 


your jobber or direct. 
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Division of the Buffalo-Eclipse Corporation 
1242 Holden Avenue, Detroit 2, Michigan 
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the plant is too small per unit of cap- 
ital investment, and because the re- 
covery problems are multiplied greatly, 
Operations at the optimum pressure 
level afford improvements in these and 
other aspects. 

In these brief explanations of the 
general operating conditions selected 
by Scientific Design for its process, it 
is apparent that engineering considera- 
tions play an important role in the de- 
sign of a direct oxidation ethylene oxide 
plani. Actually, most of the research in 
this field has been centered on catalyst 
development. It is not necesary to em- 
phasize the importance of a good cat- 
alyst, but it should be noted that en- 
gineering factors are equally important. 
Performance of SD Process 

Seven years of pilot plant operation 
and the operation of two commerical 
plants have produced some conclu- 
sions regarding the process itself. It 
should be understood that the two 
plants differ in some respects; conse- 
quently these statements are of a gen- 
eral nature. 

1. Yields. Some reports of yields of 
ethylene oxide from ethylene have 
been in the range of 55-58 per cent 
of theoretical. Reports on the SD proc- 
cess, on the other hand, indicate yields 
of well over 60 per cent. These yields, 
obtained not in a pilot plant but on a 
commercial scale, are due to factors 
such as improved catalyst, design of re- 
action system, and choice of construc- 
tion materials. 

2. Purity. Careful control of con- 
struction materials, proper design, and 
proper catalyst composition combine to 
achieve a very high degree of purity 
in oxide produced by the SD process, 
higher than that attained in the chlor- 
hydrin process. This is increasingly im- 
portant in the manufacture of deter- 
gents and other ethylene oxide deriva- 
tives, where color, chlorine content, 
etc., are dependent on the purity of the 
the ethylene oxide. 

3. Power Consumption. Power con- 
sumption in the SD process is ap- 
parently below published figures for 
other processes. While power costs do 
not figure largely in production costs 
of ethylene oxide, generally account- 
ing for less than 10 per cent of such 
costs, it is, nevertheless, important in 
investment in off-site facilities. 

4. Corrosion. Construction mate- 
rials in both plants were selected with 
a view to avoiding corrosion and no 
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significant amount has been found. 

5. Catalyst. Since it is always diffi- 
cut to translate laboratory prepara- 
tions into large-scale manufacturing 
operations, the SD catalyst went 
through a number of development 
stages before achieving uniformity as 
well as low cost of manufacture. Pilot 
facilities were used in development of 
the catalyst, and a catalyst manufac- 
turing plant was designed for Naphta- 
chimie, which produced a highly suc- 
cessful commercial catalyst. 

6. Recovery of Oxide. The greater 
part of the oxide made in the SD proc- 
ess is recovered as ethylene oxide, and 
can be utilized as such or converted to 
glycol. Less than 1 per cent of the crude 


oxide is lost in recovery of refined oxide 
from the reaction gases. 

7. Investment. Many estimates have 
been made of the capital required for 
an ethylene oxide plant, usually within 
battery limits only, i.e., the process 
plant proper. Such estimates, pertain- 
ing to a plant producing about 40,000,- 
000 Ib per year, are usually about 10 to 
11 cents per annual pound, although 
some are higher. A careful examination 
of the actual investment cost of the two 
plants using the SD process and cur- 
rent design modifications shows initial 
investment in this type of plant to be 
less than that for a plant using any 
other process. Even plants of less than 
40,000,000 Ib capacity would require 


investment below 10 cents per pound. 

Although the record shows that ac- 
tual costs of the two SD plants were 
very close to the original estimates, 
improvements inspired by past experi 
ence indicate that new plants could be 
built for less money. 


Conclusion 

Continuing development of the proc- 
ess, based on actual plant experience, 
is stressing improvements from the 
commercial viewpoint. It is anticipated 
that increased use of ethylene oxide 
and glycol, stimulated by both tech- 
nological and economic changes, will 
lead to expansion of the world’s pro- 
ductive facilities. ket 








April Motor Fuels Show Fractional Octane Number Gains 


PRACTICALLY all motor fuels cov- 
ered in the Du Pont, April, 1955, sur- 
vey show fractional octane number 
gains in city averages. As to TEL 
(tetraethyllead) content, 34 of the 48 
cities surveyed show small drops in lead 
used in January samples, as compared 
to last October, and an increase in April 
as compared to January. Of the remain- 
ing 14, nearly all showed a gradual de- 
cline in TEL content from October to 
April. The trend is essentially the same 





for both fuels. 

Again Calgary, Alberta, shows the 
lowest octane ratings, both Motor and 
Research, for premium fuels, 81.6 and 
89.9, respectively. Salt Lake City shows 
the lowest ratings for regular, by both 
methods, Motor, 78.7, Research, 81.6. 

Highest average for premium fuels 
by the Motor method was found in 
Atlanta, Georgia, 86.5; the Research 
high, 96.9, was at Houston, Texas. 
High Motor method average, 83.7 MM, 





Du Pont gasoline survey for April, 1955. 





Octane number 
—_—_—_—_—_—_—_—_ —_—— TEL content 


Motor 
Aberdeen, South Dakota................ 84.0 
MI NS ac cccccctasteers 84.4 
Atlanta, Georgia................. nee 86.5 
Bakersfield, California.................. 85.7 
Baltimore, Maryland................... 86.0 


Boston, Massachusetts.................. 84.8 
Calgary, Alberta...... Dee aces 
Casper, Wyoming. .... a 
Charlotte, North Carolina.............. 
Chicago, Illinois........ 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio SE ameter 
pus Christi, Texas........ Pier casae 
Dallas—Fort Worth, Texas............ 


Denver, IN 5a. fctsce's gavcnite + 2 
Detroit, Michigan.............. 4 
Edmonton, Alberta................. 2 
E (nee 4 
Great Falls—Billings, Montana. . ... 3 
_ i ae 6 
Indianapolis, Indiana......... 5 
Jacksonville, Florida................. 6 
: ee eee 4 
Little Rock, Arkansas................... 6 
Los Angles, a re 4 
Louisville, Kentucky. .................-- 5 
Memphis, Tennessee..............-. 2 
Milwaukee, Wisconsin.................- 86 
Minneapolis, Minnesota... .. . Ae 83 
Montreal, Quebec. .................000: 82. 
Nashville, Tennessee................--- 84. 
New Orleans, Louisiana... .. : 85 
New York, N. Y. (Metropolitan Area)... . 85. 
Omaha, Nebraska.............. Se 83 
hiladelphia, Pennsylvania. ....... ; 86 
Pittsburgh, Pennsylvania..... . sa 85 


St. Louis, Missouri... .. 
Salt Lake City, Utah. ...... as 
San Francisco, California......... 84. 
Seattle, Washington.......... 


Shreveport, Louisiana............. : 85 
Spokane, Washington................ 83 
Toronto, Ontario BATS ee fee 83. 
ulsa—Oklahoma City, Oklahoma. .... . 85.0 
Vancouver, British Columbia. ......... 83.5 
MN, EGRONS:. ....... 5... 000s cccoee 84.5 


Winnipeg, Manitoba..................-- 81.9 


—— 
ee 
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Regular 


Octane number 


—————s 


— TEL content 


’ Research ec/gal Motor Research ec/gal 
91.3 2.14 80.5 84.8 1.67 
93.0 2.16 79.9 84.4 1.62 
95.8 2.18 82.7 87.5 2.36 
63.2 2.88 79.7 83.8 pF | 
96.6 2.64 83.6 90.0 1.97 
96.1 2.20 83.4 90.4 2.17 
89.9 2.86 78.5 83.1 2.24 
90.4 1.62 78.6 83.7 1.17 
96.0 2.25 82.6 88.5 2.40 
93.9 2.53 81.1 85.6 1.95 
94.7 2.65 82.9 89.0 2.31 
94.7 2.30 82.3 89.2 1.79 
94.3 2.43 82.3 89.2 1.83 
96.5 2.73 82.7 86.7 2.07 
96.4 2.41 81.4 86.5 2.37 
90.4 1.53 78.8 84.1 1.34 
94.6 2.13 82.3 88.8 1.95 
90.1 1.95 79.2 83.8 1.65 
92.7 1.74 79.4 82.3 1.48 
93.2 2.19 79.4 86.3 1.68 
96.9 2.72 82.9 y.. 2.55 
93.9 2.30 80.5 85.7 1.84 
96.0 2.30 83.1 89.6 2.34 
92.8 2.35 79.6 84.5 1.95 
96.3 2.76 82.5 7.9 2.52 
94.7 2.47 78.8 84.8 1.66 
95.4 2.75 82.2 87.7 2.60 
95.7 2.71 81.6 87.5 2.34 
94.8 2.44 80.8 85.6 1.78 
92.5 2.09 80.4 85.0 1.73 
92.7 1.85 82.0 89.1 1.05 
96.0 2.61 81.9 88.0 1.37 
96.3 2.81 82.2 87.7 2.63 
96.1 2.39 83.6 89.8 2.24 
92.2 2.35 80.2 85.0 2.04 
96.5 2.08 83.7 90.2 2.24 
96.0 2.32 83.5 89.7 2.47 
93.6 2.42 81.2 85.9 2.12 
90.1 1.33 78.7 81.6 1.72 
94.5 2.20 79.0 85.0 1.20 
94.2 2.49 79.8 85.5 1.54 
95.9 2.66 82.4 87.5 2.54 
94.0 2.04 78.8 84.4 1.30 
93.8 2.08 82.0 88.4 1.32 
93.0 2.48 81.1 85.6 2.07 
92.7 2.51 80.6 84.6 1.92 
92.1 2.18 81.4 84.6 1.94 
92.1 1.03 79.9 86.0 1.09 








was at Philadelphia. Boston showed 
highest regular grade Research rating, 
90.4. 

TEL content average was lowest 
for both regular and premium fuels at 
Winnipeg, Manitoba, 1.09 cc for regu 
lar, and 1.03 cc for premium fuels 
Highest TEL content average for pre 
mium, 2.88, was at Bakersfield, Cali 
fornia. New Orleans, Louisiana 


showed the highest TEL content aver- 
age for regular fuels, 2.63 cc. 
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J. E. Miller P. W. Cornell 


> P. W. Cornell, a director of Gulf Oil 
Corporation since 1953, was recently 
elected vice president in charge of opera- 
tions, engineering and development, and 
J. E. Miller was named general sales man- 
ager. A graduate of Rensselaer Polytech- 
nic Institute, Cornell started with Gulf in 
1941 as a process engineer in the engi- 
neering and construction department. In 
1948 he was named staff assistant in the 
executive department and in 1953 joined 
the newly formed petrochemical activities 
group as assistant manager and served in 
that capacity until he joined the chemical 
department. 

Miller was graduated from Wooster, 
Ohio, College, joined The B. F. Goodrich 
Company in Akron as a_ production 
worker. He held various supervisory jobs 
until, in 1942, he was transferred to the 
Goodrich-operated Lone Star Ordnance 
Plant at Texarkana, Texas, as auxiliary 
loading superintendent. In 1943 he was 
named production engineer at the Port 
Neches, Texas, Synthetic Rubber Plant, 
operated for the government by The B. F. 
Goodrich Chemical Company. From 1945 
until 1952, he was plant manager there. 


> Robert F. Duncan has been elevated to 
executive vice president and treasurer of 
Calumet Refining Company, and Herbert 
E. Semerau is new vice president in charge 
of sales. Duncan has been with the com- 
peer since 1931 and Semerau started in 
1930. 


> Eldon R. Armstrong, research associate 
at the Technical Service Department of 
Socony-Vacuum Oil Company, Inc., was 
awarded a patent on continuous grease 
manufacture by the U. S. Patent Office 
recently. The award was made in con- 
junction with the current Patent Office ex- 
hibit on “Research and Progress in Chem- 
istry under the American Patent System.” 
Socony-Vacuum is one of the exhibitors. 


> A number of management promotions 
in Phillips Chemical Company, wholly 
owned subsidiary of Phillips Petroleum 
Company, have been announced. 

W. C. Hewitt was promoted to assistant 
general manager of the chemical com- 
pany under T. L. Cubbage, vice president 
and general manager. A. J. Head became 
director of the manufacturing division, in 
charge of all the chemical subsidiary’s 
plant operations. A. B. Leonard was as- 
signed the new position of director of the 
rubber chemicals division, responsible for 
butadiene, rubber and carbon black sales. 
G. H. Short was advanced to replace 
Leonard as Plains plant superintendent. 
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H. E. Haltom becomes Philblack plant 
superintendent, at Borger. 

H. D. Trotter transferred to Plains plant 
as assistant plant superintendent. C. M. 
Tucker was moved up to manufacturing 
superintendent; he was succeeded as proc- 
ess superintendent by L. J. Ronayne. At 
the Adams Terminal site, Pasadena, 
Texas, W. R. Pittman replaced Haltom as 
superintendent of terminaling operations, 
and G. K. Young became mechanical and 
maintenance superintendent. Earl Geof- 
frey replaced Young as maintenance 
supervisor. 


>» John A. Scott has been elected president 
of Sinclair Chemicals, Inc., it was an- 
nounced by the com- 
pany. He has been 
executive vice presi- 
dent and a director 
of Sinclair Chemicals 
since its organization 
in 1952 and a mem- 
ber of the Sinclair 
organization since 
1934. He has held a 
number of important 
f research positions 
and from 1945 to 
John A. Scott 1951 served as assist- 
ant to the vice president in charge of Re- 
search and Development in New York. 
When the Petrochemicals division of Sin- 
clair Refining Company was formed in 
1951, he was named manager of the divi- 
sion, advancing to his recent position with 
the establishment of the petrochemicals 
subsidiary of Sinclair Oil Corporation a 
year later. He serves also as a director of 
Sinclair Research Laboratories, and of 
Calumet Nitrogen Products Company. 


> M. Voogd has been 
named to head the 
combined butadiene- 
styrene-copolymer 
facilities recently ac- 
quired, through pur- 
chase from the fed- 
eral government, by 
the Shell Chemical 
Corporation. G. S. 
Williamson has been 
named _superintend- 
ent under Voogd. 
Both Voogd and Wil- 
liamson held the same titles at the for- 
merly government-owned butadiene plant 
located in Los Angeles. 


>» Bellaire Laboratories, research division 
of The Texas Company’s producing de- 
partment, has announced promotions of 
B. D. Lee and K. C. tenBrink to assistant 
directors of research and A. S. McKay and 
J. C. Allen as assistants to the director of 
research. Lee, who was assistant director, 
geophysical research, joined The Texas 
Company in 1932. He is a graduate of 
Texas A&M. tenBrink came with the com- 
pany in 1947 after receiving a Ph.D degree 
from Rice Institute in 1940. McKay re- 
ceived his bachelor and master’s degrees 
from the University of Saskatchewan and 
his Ph.D. from Cornell and joined Texas 
Company in 1949. Allen came with the 
company in 1946 after being graduated 
from Centenary College. 











> Dan M. Krausse has been promoted to 
manager of manufacturing, of Cosden Pe- 
troleum Corporation, 
The principal manu- 
facturing operation 
of Cosden is a 30- 
000 bbl-per-day re- 
finery at Big Spring, 
Texas. Krausse join- 
ed Cosden in 1949 as 
control engineer and 
has been assistant to 
R. L. Tollett, Cosden 
president, since 1952, 
He is a graduate of 
the University of 
Texas, and before joining Cosden was with 
Sinclair Refining Company in the research 
and development department. 


Dan M. Krausse 


> Paui E. Kuhl, assistant general manager 
of manufacturing of the Esso Standard Oil 
Company, has been named general mana- 
ger of the Abadan Refinery on a two-year 
loan assignment to the Iranian Oil Refin- 
ing Company. Kuhl, a graduate of the 
University of Pittsburgh, joined Esso in 
1926 and had been assistant superintend- 
ent of the Aruba Refinery, associate man- 
ager of Standard Oil Development’s proc- 
ess division, and assistant manager of East 
Coast Manufacturing. 


> Richard L. Brown has joined Yapun- 
cich-Sanderson Laboratories, _ Billings, 
Montana. Brown is a graduate of the Uni- 
versity of Wyoming and was formerly 
manager of Darrell W. Smith Company, 
engineering division, Midland, Texas. 
Firm name has been changed to Yapun- 
cich, Sanderson & Brown Laboratories. 


> John P. Peet has been advanced to 
senior research chemical engineer in Re- 
search and Development division at Hum- 
ble Oil and Refining Company’s Baytown, 
Texas, refinery. Upon graduation from 
Rice Institute in 1948, he joined research 
and development division. 

W. K. Robbins has been promoted to 
senior chemical engineer in_ technical 
service division at the refinery. He was 
educated at Texas University, and joined 
Humble in 1930. He designed many pieces 
of equipment used in treating at Baytown 
refinery, and has developed odor testing 
procedures and trained personnel for this 
testing. 

J. Raymond Martin is advanced to gen- 
eral foreman of the instrument depart- 
ment at Baytown refinery. He is a gradu- 
ate of Rice Institute, and before his pro- 
motion was assistant instrument foreman, 
and general instrument foreman. 


>» Jack C. Dart, manager of research and 
development of Houdry Process Corpora- 
tion, has been elected a member of the 
board of directors. Dart joined the corpo- 
ration in 1947 as director of development 
at the Houdry Laboratories in Linwood, 
Pennsylvania. He holds degrees from Al- 
bion College and the University of Michi- 
gan, is the author of several papers on 
catalytic processing, and holds patents in 
alkylation, hydrocarbon synthesis and 
catalytic cracking of petroleum fractions. 

He is an outstanding member of the 
American Chemical Society, the Ameri- 
can Society for Engineering Education, 
and for eight years was a member of the 
National Program Committee of the 
American Institute of Chemical Engineers. 
Prior to joining Houdry, Dart was an in- 
structor in chemical engineering at Texas 
A&M, and had been associated with Pan 
American Refining Corporation, the Mag- 
nolia Petroleum Company and _ Esso 
Laboratories. 
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Conversion to products service of 1168 
miles of the wartime “Little Inch” pipe line by 
Texas Eastern Transmission Corporation, now 
being used to transport gas, has been given ap- 
proval by a Federal Power Commission examiner. 
New facilities to continue the gas service now 


provided by the line also received approval. Pro-~- 


vided no review is initiated, the decision on the 
$86,000,000 project would become a final com- 
mission order in early May. The 1168-mile 20-in. 
segment to be retired is between Baytown, Texas, 
and Moundsville, West Virginia. Cost is esti- 
mated at approximately $15,000,000 for the con- 
version project. New facilities to be constructed 
would include a 481-mile, 24-in. line from Beau- 
mont, Texas, to connect with the firm’s 30-in. 
line originating at Kosciusko, Mississippi. These 
new facilities would cost $71,000,000. 


Construction is expected to get underway 
in May on the 445-mile Butte Pipe Line Company 
line in eastern Montana and Wyoming. The Butte 
company has been formed and will be owned by 
Shell Oil Company, Placid Oil Company, and 
Murphy Corporation. Shell Pipe Line will con- 
struct and operate the line as agent for the owners. 
J. K. Alfred, of Shell Pipe Line Corporation, has 
been named superintendent of construction on the 
project, including line, pump stations, and related 
facilities. The 10, 12, and 16-in. crude carrier 
will extend from near Poplar, Montana, southerly 
to terminals at Guernsey and Fort Laramie, Wy- 
oming. The new link will provide transportation 
to Chicago and Wood River, Illinois, through con- 
nections with Platte Pipe Line at Guernsey and 
with Service Pipe Line at Fort Laramie. 


An important step toward getting construc- 
tion of the Pacific Pipe Line project underway was 
reached in April by an agreement between that 
firm and Trans-Northwest Gas, Inc. Result of the 
agreement is for Pacific Northwest to buy certain 
assets of Trans-Northwest, which in turn will drop 
its court appeal of the FPC decision allowing 
Pacific Northwest to import natural gas into the 
area. Westcoast Transmission Company, which 
had sought to import Canadian gas along with 
Trans-Northwest, was also a party to the agree- 
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ment. Trans-Northwest will surrender pipe line 
franchises and cooperate in preparing the area for 
natural gas deliveries. The “joining of forces” 
should mean an early start on construction of the 
$163,000,000 project. Pacific Northwest still must 
complete financing for its line, but the agreement 
is expected to speed negotiations. Pipe for most 
of the line is on order. 


Regulation of prices on processed natural 
gas sold for interstate shipment is the business of 
the Federal Power Commission, not of the states 
concerned, and such power apparently exists with- 
out the benefit of federal laws. That’s the gist of 
the Supreme Court’s ruling on the Oklahoma 
minimum price regulation, thrown out by a brief 
7-to-1 opinion in April. The Oklahoma law had 
set a minimum price of 9.8262 cents per thousand 
cu ft on processed gas from the Guymon-Hugoton 
field. The Oklahoma Supreme Court had upheld 
the law on the basis that it was passed to elimi- 
nate waste and for conservation purposes and was 
therefore within the state’s power. The appellant, 
Natural Gas Pipeline Company of America, con- 
tended the action interferred with interstate com- 
merce and that regulation of prices was an FPC 
matter, not that of the state. The company also 
contended that the price regulation had the “dras- 
tic effect of transferring from the pockets of con- 
sumers of gas to those of a few producers millions 
of dollars annually.” In 1952, the Oklahoma Cor- 
poration Commission raised minimum prices from 
7 cents to 9.8 cents and for the first time included 
processed gas as well as raw natural gas. 


Expenditures of $1.4 billion by the nation’s 
gas industry are expected during 1955, the Amer- 
ican Gas Association estimates. This amount is 
larger than the $1.1 billion spent during 1954 for 
construction of new facilities and plant expansion. 
The estimated 1955 expenditure is approximately 
$250,000,000 higher than estimated a year ago, 
and marks 1955 as the second largest construction 
year in dollar magnitude in history for the gas 
industry. Biggest projects include the Pacific 
Northwest pipe line at a cost of $160,000,000 and 
the American-Louisiana pipe line at a cost of 
$130,000,000. 
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To keep in step with your constantly changing busi- 
ness, your communication system should be examined 
periodically. In that way, your communications never 
become outdated — always meet your exact needs at 
the lowest cost. If you have Bell System service, such 
studies are a continuing activity. 


Bell System communication engineers will also help 
you take a good, close look at your own communica- 
tions ...at no cost to you! Their detailed study will 


PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE 
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help you get the most efficient use of your facilities 
... Whether they are long distance, mobile, teletype- 
writer, or metering and supervisory control. 

A growing number of pipelines are taking advan- 
tage of Bell System communications in meeting the 
demands of modern operation. 

e 


If you are interested in a detailed communication survey 
by Bell System engineers without charge, call your local 
Bell Telephone representative now. 
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BELL TELEPHONE 


METERING CHANNELS SYSTEM 


i 
‘ 
' 
1 
! 
! 
I 
1 
1 
! 
I 
l 


THE PETROLEUM ENGINEER, May, 1955 












\ 


y 
al 




















PIPE LINE DEVELOPMENTS 
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Roundup of Current Planned and Proposed Construction 








PIPE 
M Pl 
NAME OF COMPANY MILES SIZE LOCATION NAME OF COMPANY MILES oe LOCATION 
CRUDE LINES Cog: Semetee Gas Electric 40 3-4-8 Coast and Valley Region, Cal 
Ar-Mex Pipeline Co. 790 12-14 Guernsey, Wyoming to Cool: neni ; — 
pata vi ~omgg Fh pial ia ena 400 30 McAllen to Beaumont, Texas 
ig Horn Pipe Line Company 1 8 Ash Creek field to Midwest sta- - 
in ae Miao San tne, Colorado Interstate Gas Company 365 22 Green River, Wyoming to 
m ‘ Wyoming Colorado Interstate Gas C ee, Sends 
Kaybee Pipe Line Company 46 10 Griffith, Indiana, to New Buf- we Car ey =F 6-8 Julesburg area to Denver, 
— falo, Michigan Colorado-West Pi Li a 
Magnolia Pipe Line Company 215 12-14-16 Loops on West Texas to Corsi- sateen: Tipe Cine Sp, 328 16-18 v—— field to Pueblo and 
cana syst ‘ ; andres 
Michi, Inc. 222 10 Highlond, Indiana, to Elsie | Colerede-Western Pioe Line Ge, 250 — Cortez to Denver System 
2 eee and Alma, Michigan Seatne “A paty i Line Co. 250 — Lateral lines 
NNCW Pipe Line Co. 127 8-10 Weston County te Casper Sac eee ” 2 ee ee cee, fe 
Ww : r . Keyser, West Virginia 
= ey bys 45 8 Cubed Merino, Colorado oF Pony Retort Gas So. 370 — Mountain Home, idaho, te 
Peace River Oil Pipe Line Co., Ltd. 200 12-16 Peace River area to Ed ta- Reno, Nevada 
tion on Waainonete. pn wt Pons Hated Sue Se. 74 — Additions to Permain Basin 
Edmonton, Alta ; San Juan Basin system 
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Mexico Pine Tree Natural Gas Co. 204 — ) i 
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England points Cover, New York 
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California, Arizona, New Texas Gas Transmission Co. 100 10-20 New Indiana lateral line 
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You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 
. the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 

Milwaukee 1, Wisconsin, for Bulletin 51B7286. 
A-4610 


\ Get ith 


SPecreye 


OR 
R06, 0 4 AZARD 


4) 
FaG Nc L 


The bearing is enclosed with a bearing cap 
held tightly in place against the inner face 
of the bearing enclosure. This cap, with its 
close running clearances, keeps grease from 
the interior of the motor. . . retains an am- 
ple supply within the bearing enclosure. 

At the outer side of the bearing, double 
labyrinth seals keep grease in, also keep 
dirt out. What’s more, large grease reser- 
voirs act as additional dirt traps. 





ALLIS-CHALMERS 
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MARVEL INVERSE OILER- 


Vital Part of World’s Finest Engines 


Engine manufacturers think so highly 
of the Marvel Inverse Oiler they have 
incorporated it as a vital unit in their 
engines’ lubrication systems. 

They have found that engines, 
equipped with Marvel Inverse Oilers, 
can be depended upon to give quick 
acceleration to save trip time . . . keep 
operating costs to a minimum . . 
guarantee hours of continuous per- 
formance . .. keep “down-time”’ low by 
extending periods between overhauls. 

The famous Climax Engines, one of 
which is pictured below, is an example. 
A truly fine performer, it is equipped 





This Chart shows the 


proper setting for , 
constant load engines 


EXAMPLE:—If you use 805 cu. ft. 
of dry gas, 7.49 gallons of butane 
or 7.84 gallons of gasoline, your 
H.P. is about 70, so adjust oiler to 
feed 28 drops per minute. You will 
then receive about 32 hours per 
quart of MARVEL MysTERY OIL. 

If engine load increases after 
setting for normal load, oiler will 
automatically increase its feed, 
decreasing when load is lessened. 


See Your Local Jobber or 


Oil Well Supply House 
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with a Marvel Inverse Oiler for Marvel 
Mystery Oil—finest performing lubri- 
cant of all. 

The Marvel Inverse Oiler feeds Mar- 
vel Mystery Oil in exact proportion to 
engine speed and load . . . properly 
lubricating valves and guides, prevent- 
ing wear and sticking. Keeps upper 
piston rings free in their grooves... 
retards ring flutter . . . and cushions 
ring pounding which can result in ring 
breakages. Remember, it istheoi/ which 
must do these things and only Marvel 
Mystery Oil is blended for this purpose 
and for this oiler. 

























The Marvel Inverse Oiler 


is an integral part of the Climax 
12 cylinder, 171 H.P., 600 RPM 
GAS ENGINE. Operating off the 
intake manifold, this completely 
automatic Oiler feeds Marvel 
Mystery Oil exactly in proportion 
to engine loads . . . gives direct 
protection to the all-important 
upper cylinder areas. 





BRAKE 
H. P. 
AT BELT 


NAT. GAS 
CU. FT. 
PER HOUR 


BUTANE 
GALLONS 
PER HOUR 


GASOLINE 
GALLONS 
PER HOUR 


M. M, OIL 
DROPS 
PER MIN. 





EMEROL MFG. CO. 


To obtain more information on products advertised see Page E-41 


M. M. OIL 
HOURS 
PER QUART 
total 


Chart shows 
( oil consumption 


To determine drop count 
per oiler when more than 
one is used on an engine 

divide recommended drop 
count by number of oilers 


NOTE: Guarantee on oiler is 
void if any other oil than 
MARVEL MysTERY OIL is 
used. Some engines also 
carry this guarantee policy 


Dept. 429, 242 West 69th Street 
New York 23, N. Y. 
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Greater capacity, improved reliabilty highlight . . . 


Advances in Multi-Channel 


P 615.365 


Microwave Communications 


E. P. Elmore, Jr. 


Tue PETROLEUM INDUSTRY PIONEERED 
the commercial application of micro- 
wave for multi-channel communica- 
tions. The economic and engineering 
wisdom of this speculation has been 
proved by 15,000 miles of microwave 
systems now serving the petroleum in- 
industry. Six of the operating micro- 
wave systems exceed 1000 miles in 
length and provide pipe line communi- 
cations of higher reliablility and lower 
cost than possible with wire lines or 
leased circuits. 

The early microwave systems pro- 
vided ample reliability and moderate 
capacity for pipe line communication 
functions including telephone, VHF 
tie-in, telemetering, teletype and super- 
visory control. New concepts in pipe 
line automatic control and in the use of 
microwave for centralized office ac- 
counting, however, are imposing more 
stringent requirements upon the relia- 
bility and continuity of microwave 
communication systems. 

The cost-per-channel over a micro- 
wave system is progressively lowered 
by the addition of channels. This eco- 
nomic factor favors high density chan- 
nelizing, thereby encouraging multi- 
purpose usage of a microwave system 
or even joint ownership when trunk- 


New concepts in automatic pipe line controls, 


the use of microwave for centralized office accounting, 


the economic advantages of high channel capacity, have 


posed fighter requirements on microwave system reliability; 


here’s a roundup of these improved techniques and equipment 


line routes are compatible. Heavy tratf- 
fic over a communication system neces- 
sitates higher reliability but also pro- 
vides economic justification for more 
careful attention to equipment and en- 
gineering for continuous performance. 

Microwave systems available today 
can be supplied to meet almost any de- 
sired degree of reliability, channel ca- 


pacity, and performance. Significant 
advances in microwave reliability have 
been made as a result of (1) lessons in 
the school of hard knocks—field op- 
eration, (2) the value of hindsight in 
equipment design, and (3) new com- 
ponents and techniques, best exempli- 
fied by the application of mechanical 
filters to single sideband multiplexing. 


Mechanically-Filtered Single-Sideband Channels 


THE DEVELOPMENT OF THE ME- 
CHANICAL passband filter has been a 
major contribution to the art of multi- 
channel communications, both in re- 
liability and in the technique of single 
sideband selection. These rugged, per- 
manently-tuned mechanical devices 
provide a highly selective channel filter 
with a passband approaching the ideal 
rectangular shape. This innovation pro- 
vides a simple, reliable, compact and 
economical means of obtaining single 
sideband suppressed carrier, or SSB- 
SC channels. 

The use of SSB-SC channels for 
microwave communications is highly 
desirable because it affords the most 
efficient and practical means of trans- 
mitting a moderate or large number of 
high quality channels. The major ad- 
vantages of SSB-SC over other types of 
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multiplexing are (1) efficient loading 
of the RF system and (2) economy of 
bandwidth. 

Since SSB-SC channels utilize only 
one sideband and suppress the carrier, 
full power can be allocated the single 
sideband. This single sideband trans- 
mits only useful intelligence; the sub- 
carrier does not contribute to the sig- 
nal intelligence, and double sidebands 
merely increase the bandwith and ther- 
mal noise power. Statistical studies 
have shown that the signal energy ina 
number of SSB-SC channels does not 
peak simultaneously but combines in 
a random manner. The strong statisti- 
cal advantage of SSB-SC permits allo- 
cation of a large portion of the total 
RF deviation to each channel. RETMA 
recommendations for a 24 or 32 chan- 
nel system, for example, are for assign- 
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ment of 1/6 the total FM deviation of 
the RF output to each channel. 

The presence of continuous carriers 
(as in FM subcarrier systems or double 
sideband AM systems) imposes a bur- 
den on the RF loading. Continuous 
carriers also pose’ intermodulation 
problems as a result of harmonics and 
sum-and-difference frequencies of these 
carriers occurring within channels. A 
partial solution to these carrier prob- 
lems with FM-FM or DSB-AM multi- 
plexing has been to provide party-line 
channels to mask intelligible tones. 
Pulse systems theoretically offer a very 
high information capacity, comparable 
to SSB-SC, but the extremely wide 
bandwidths, complex circuitry, and 
difficulty of drops have been serious 
problems in providing and maintaining 
reliable circuits. 

Single . sideband generation is a 
simple process. A voice frequency sig- 
nal is mixed with a convenient carrier 
to produce double sideband products, 
then a bandpass filter is employed to 
select one of the sidebands. The filter 
may be an LC filter, crystal filter or 
mechanical filter. LC filters are prac- 
tical at low frequencies and provide 
reasonable selectivity. Crystal filters 
provide very sharp selectivity but are 
cumbersome and expensive. Mechani- 
cal filters permit sharp selectivity at 
frequencies from 60 ke to 800 ke. For 
economy of types, however, it is pref- 
erable to generate the single sideband 
channels at a convenient frequency 
such as 250 ke, then position the chan- 
nels to the desired portion of the base- 
band spectrum by a _ heterodyne 
process. 

The bandpass characteristic of a me- 
chanical filter can be readily under- 
stood by reference to Fig. 2, the me- 
chanical filter functional diagram. A 
low-level electrical signal is converted 
into mechanical vibration by action of 
the transducer coil on a magneto-struc- 
tive driving rod. A bias magnet, sim- 
ilar in function to the magnet in the 
ear-piece telephone, is used to pre- 
vent double frequency vibration. The 
mechanical vibrations are coupled 
through a number of resonant disks, 
each precision tuned to mechanical res- 
onance at a specific frequency in the 
Vicinity of 250 kc. The high frequency 
mechanical vibrations are converted 
back to an electrical signal by the re- 
verse process at the far end. 

The overall passband achieved by 
this series of resonant disks is almost 
rectangular. The bandwidth may be 
100 cps to 6000 cps. Filters employed 
in present multiplex equipment have a 
bandwidth of 3000 cps. The top of the 
Passband is flat within 3 db and the 
“skirts” are sharper than in an IF am- 
Plifier employing 10 cascade tuned cir- 
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FIG. 1. Interior of a 32-channel microwave terminal. High degree of 
equipment reliability obtained by incorporation of mechnical 
filters, magnetic amplifiers, low-power Klystrons, ARINC tubes, 
non-critical IF amplifiers, and improved standby power contro! 


appartus. 


cuits. This sharp selectivity is provided 
in a rugged, fixed-tuned sealed unit ap- 
proximately 3 by 1 by 1-in. 

A mechanically-filtered modulator 
and demodulator, or “modem,” which 
provides one SSB-SC multiplex chan- 
nel is shown in Fig. 3. The correspond- 
ing block diagram of a mechanically- 


filtered modem is shown in Fig. 4 illus 
trates the technique of single sideband 
channelizing. In the modulator the 
voice frequency signal is mixed with a 
250 ke carrier. 

The output of the balanced modula 
tor is the upper and lower sideband of 
250 kc, with the carrier partially sup 


FIG. 2. Diagram shows mechanically resonant discs, stagger-tuned to 
provide almost ideal rectangular passband for single sideband 


selection. 
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MECHANICAL FILTERS 


FIG. 3. Modem shows rugged, fixed-tuned mechanical filters 
employed to select upper or lower sideband. 


pressed by cancellation action in the 
balanced modulator. The mechanical 
filter shown then selects the lower side- 
band of 250 ke and further suppresses 
the carrier. The result is the single 
sideband intelligence that is then posi- 
tioned to the desired subcarrier fre- 
quency allocation by heterodyne ac- 
tion with a channeling frequency 
(f,,. + 250 ke). 

The demodulator action is the re- 
verse process. The channel frequency is 
passed by an LC filter and mixed with 
the channeling frequency to convert 
to the 250 ke region. The mechanical 
filter then selects the proper sideband 
and this intelligence is converted to 
audio by heterodyning with 250 kc. 
The linearity of this overall process is 
indicated by a distortion specification 
of less than 1 per cent for the back-to- 
back multiplex at 0 dbm levels. 


The output of each modulator con- 
sists of the upper (or lower) sideband 
associated with a suppressed sub- 
carrier. The selectivity of the mechani- 
cal filter pair is sufficiently sharp to 
permit the upper and lower sideband 
to be utilized for separate channels. 
Fig. 5 shows the output of two modula- 
tors, illustrating the transmission of 
two channels per subcarrier. 

This technique of twin channel or 
bilateral SSB-SC reduces the amount 
of frequency generating circuits and 
permits closely spaced channel pairs. 
The quality of these bilateral SSB-SC 
channels is quite high; the adjacent 
channel crosstalk is more than 55 db 
down, and the overall noise-plus- 
crosstalk on a typical 24-channel sys- 
tem is better than 23 dba as measured 
using F 1A weighing. 


Microwave System Reliability 

THE RELIABILITY OF EARLY SYSTEMS 
is indicated by published figures on the 
per cent outage per station. This out- 
age time per station ranged from 0.02 
per cent to 3.8 per cent. A typical fig- 
ure after 2 years of operation is 0.12 
per cent outage time per station due to 
all causes. The overall reliability of a 
1000-mile system involving approxi- 
mately 40 stations in series was there- 
fore in the order of 95 per cent. 

The bulk of this outage time was due 
to loss of a-c power to the equipment 
resulting from malfunction of the 
power transfer process, standby gen- 
erator not starting or running out of 
fuel, etc. 

A minor portion of this outage time 
was due to microwave equipment fail- 
ure. This outage due to electronic 
equipment failure was reduced by a 
factor of two in systems employing 
standby RF equipment to minimize 
outage during travel time to the site. 

An almost negligible amount of the 
outage time was due to propagation 
fades. Fades down to noise level oc- 
curred but were generally of short du- 
ration except on problem paths. The 
length of these deep fades due to multi- 
path transmission was less at the 
shorter wavelengths, so that most fades 
in the 7000 mc band resulted in loss of 
only a few syllables. 

Microwave systems are reliable and 
easy to maintain chiefly because they 
‘lump’ all communication facilities at 
fixed sites approximately 30 miles 
apart, thus eliminating outage due to 







































































































































































FIG. 4. 
“=e 
CHANNELS tee F 250 KC. 250 KC. 
t LSB 
CHANNEL —n MECHANICAL MIXER AUDIO LISTENING 
FILTER FILTER DETECTOR OUTPUT CIRCUIT 
tse 
DEMODULATOR - 
MOL ATOR TRANSMITTED 
SSB-SC 
CHANNEL 
LSB 
TALKING BALANCED MECHANICAL CHANNEL - 
CIRCUIT MODUL ATOR FILTER MIXER FILTER . 
250KC. ‘ 
tse +250 KC. sc 
BLOCK DIAGRAM OF MECHANICALLY FILTERED MODEM SHOWING 
TECHNIQUE FOR OBTAINING SINGLE SIDEBAND MULTIPLEX CHANNEL 
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rdsoefoutput The HD-21 introduces the new Allis-Chalmers 
engine and a great new power team. Together, they provide extra 
speed with any load, extra pulling power at any speed . . . wider speed 
ranges and more range overlap. And with its advanced design torque 
converter (the result of 15 years of leadership by Allis-Chalmers) the 
HD-21 puts its power to work with less shifting than ever before 
possible...to help you reach a new high in efficient, profitable 
production! 


standerds of durability From the new Allis-Chalmers diesel 
with ‘‘follow-through” combustion to new, heavier Tru-Dimension 
track, the HD-21 is built to take today’s big loads in stride, and come 
back for more. Here are just a few more of the long-life features you 
can’t get from anyone but Allis-Chalmers... at any price: all-steel 
Box-A main frame, straddle-mounted final drive gears, 1,000-hour 
truck wheel lubrication, oil-enclosed track release mechanism. 


per unit of werk The HD-21 offers 20 percent greater 
over-all performance... provides a new measure of tractor value. 
Add the planned approach to service offered by Allis-Chalmers deal- 


ers, and it’s the ideal team for men tackling today’s big jobs. 





To meet the stepped-up needs of industry... 
for more power—better performance—longer life... 
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Here’s one of the 
HD-21’s many 
new features— 


New Allis-Chalmers engine— 
Brings you top performance, extra 
long life through a new kind of “‘follou 
through’’ combustion. Here’s why 

The key explosion occurs in the 
energy cell as shown, unleashing a 
blast that sets up cyclone turbulence. 
Result—no damaging peak pressures 

. instead, higher average working 
pressures and better leverage on the 
crankshaft. Be sure to ask your 
Allis-Chalmers dealer for the visual 
story revealing the full advantages oj 
this new engine. 


Nowhere can you match 
the HD-21 in the amount 
of work it will do! 








. intermediate faults or storm conditions —_ 
that may disrupt or attenuate wire line 
CHANNEL | CHANNEL 2 communications. The problems of mi- 
crowave system reliablility are there- 
fore localized and reduced to (1) main- 
taining a-c power at the station sites, 
(2) minimizing the electronic equip- 
ment outage time, and (3) providing 

and maintaining sufficient fade margin. | 

The degree of a-c power reliability is 
today simply a matter of dollars. Major 
improvements have been in automatic 
power transfer apparatus and standby 
power generating systems. Automatic 
line transfer controls now incorporate 
the recommendations of microwave 
manufacturers and users, including 
provision for automatic or remotely 
controlled exercising. 

Improved gasoline engine genera- 
tors, LPG units, and propane power 
plants provide sure-starting for reliable 
standby power where a short outage 
time can be tolerated. When contin- 
uous operation is necessary to avoid 
loss of control pulses or other essential 
data, flywheel type generators or con- 
tinuous power systems employing con- 
verters with battery banks are available. 

The major cause of electronic equip- 
ment outage has been vacuum tubes. 
The design goal therefore, has been to 
eliminate tubes wherever possible and 
to employ reliable types, low power — 
levels and under-rated operation where 
tubes are an absolute must. Tubes have spa 
60 1 1 1 1 t 1 r been eliminated in many cases by sub- 

“4 °3 -2 -t & 1 2 3 4 stituting magnetic amplifiers, by using wh 
mechanical filters or by improved de- hot 
sign. In this the microwave design en- suc 
SUBCARRIER AND ADJACENT SIDEBAND FREQUENCIES (KC.) gineers have been quite successful. tub 

FIG. 5 Microwave equipment incorporating hot 

sag magnetic amplifiers and ARINC- tral 

approved tube types has demonstrated era 

such high reliablity that these design cu 

principles are now being applied to 
FIG. 6. Microwave ‘‘Plumbing.’’ Heart of a 7000 mc transmitter- airborne radar oqpnem. ae 

receiver. Temperature stabilized mechanical ‘‘circuitry’’ The most reliable transmitting tube 

plus 30,000-hour reflex Klystrons insure reliable operation. ever applied to communication pur- 

poses is the reflex klystron. Klystrons 

trec,'TR were used during World War II as 

local oscillators in radar receivers. The 

reflex klystron is a low power source of 

microwave energy that may be fre- 

quently deviated by the application of 

a low-level AM signal on the repeller. 

% Although the RF power output is rel- 

atively low, large power gains can be 

realized by the use of parabolic anten- 

nas that focus the microwave energy 

into highly directive beams. 

Klystron output powers of less than 
clan Cae >, one watt may be used in conjunction 

ene 2 with high gain antennas in the 4000 

KLYSTRON to 7000 me region to achieve reliable 

propagation links. Equipment gains in 
the order of 110 db (difference be- 
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sensitivity) plus two times the gain of 
the dish are available for overcoming 
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FIG. 7. Transmitting and receiving equipment, showing AGC mod- 
ulator, 6700 mc RF box and fixed-tuned IF amplifier. 
Fault sensing causes waveguide automatically to switch 
over to standby RF on rear of rack in event of main RF 


hot 
5 ee 
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FILAMENT 
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space loss and providing fade margins. 

Klystrons have evolved to the point 
where a tube life of 30,000 to 50,000 
hours is normally expected with tubes 
such as the Raytheon 5976. As these 
tubes are low-power devices, they do 
not fail in the fashion of high-powered 
transmitting tubes. Instead, they gen- 
erally decline in RF output and beam 
current in such a manner that a 
monthly reading of tube current suf- 
fices to detect deteriorating tubes be- 
fore failure occurs. 

The klystrons and their associated 
plumbing constitute the heart of a mi- 
crowave system. Fig. 6 shows such a 
plumbing arrangement. The reliability 


of these long-life klystrons and temper- 
ature-stablilized electro-mechanical 
plumbing is obvious. The transmitter as 
shown is complete except for a video 
amplifier incorporating AGC. The pre- 
selector, local oscillator, and mixer 
portions of the receiver are shown; 
only the IF amplifier is needed to com- 
plete the receiver. 

IF amplifiers have been notorious as 
causes of microwave equipment fail- 
ure. Half the tubes used in a micro- 
wave RF terminal rack are in the IF 
amplifier, which is naturally critical 
as a result of its high gain, high fre- 
quency, and wide bandwidth. Screw- 
driver adjustments have been a greater 
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threat 
failure. 

Solutions have been found to mini 
mize the problems of IF tube failure 
and misalignment. Fixed-tuned If 
strips have eliminated all inter-stage 
adjustments, thus minimizing field 
alignment problems and dangers. A low 
IF frequency of 60 MC is being used 
and extra tubes are incorporated to 
permit heavily derated operation ot 
stages and components. These precau 
tions, plus painstaking design, have re 
sulted in an IF amplifier which is non 
critical and highly reliable. 

The application of magnetic ampli 
fiers to microwave equipment has pe! 
mitted the realization of a tubeless reg- 
ulated power supply. Klystron d-c volt- 
ages must be well-regulated for fre 
quency stability, and the series regula 
tion tubes normally employed for this 
purpose are hard-driven and subject to 
frequent failure. Fig. 8 shows a 130-\ 
d-c supply employing 4 series regula 
tive tubes, and Fig. 9 shows the new 
130-v tubeless supply that employs 
magnetic amplifiers to achieve com- 
parable regulation. 

Two magnetic amplifiers of the sat 
urable reactor type are employed in 
feedback loops from the secondary to 
the primary side of the power trans 
former. The control winding of one 
magnetic amplifier bridges a small re- 
sistor in series with the B-plus lead 
and serves as a current feedback loop 
to compensate for variations in load 
current. The other magnetic amplifie: 
serves as a ‘voltage feedback loop to 
compensate for variations in d-c volt 
age level due to changes of line voltage 
or component aging. The use of mag 
netic amplifiers has eliminated 14 ser 
ies regulation tubes per RF terminal 
rack. 

The d-c output voltage of the 130 v 
magnetic-amplifier-regulated supply 
will vary less than 2 per cent with a-c 
voltage fluctuations between 90 and 
135 v and variation of load current 
from 50 to 350 ma. 


to performance than tube 


Tubes for Microwave System 
The quantity and types of tubes re 
quired for a microwave station have 
been considerably reduced by the use 
of magnetic amplifiers, mechanical 
filters, and careful tube selection. The 
tube complement of a microwave te! 
minal employing long-life klystrons 
and ARINC-approved tube types is 
shown in Fig. 10. The RF tube comple- 
ment is for non-switchover equipment; 
the addition to standby would approxi- 
mately double the complement but not 
alter the operating quantity appre 
ciably. The multiplex terminal comple- 
ment is tabulated on a_per-channe! 
basis for 24 duplex 4-wire channels. 
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For its North Dakota products line the 
Standard Oil Company (Indiana) selected 


Now Light-weight, reinforced 
—_—_ 
TRANSHIELD 


ASBESTOS PIPE LINE FELT 





Stretching a distance of 200 miles from Mandan, 
N. D. to Moorhead, Minn., the new products pipe line 
will provide a valuable link connecting the new Mandan 
refinery with the mid-western products pipe line sys- 
tem of the Standard Oil Company (Indiana). 





assures effective protection for enamels 


On the job shown above, coating and wrapping rates 
up to 17,000 feet per day were reported. This remark- 
able record is a tribute to Transhield’s special tear- 
free reinforcement. This reinforcement is accom- 
plished through the use of continuous glass yarns, 
parallel spaced on 4’ centers. 


Designed for average soil conditions, Transhield 
is a light-weight felt composed of coal-tar saturated 
asbestos. This time-tested material assures an effi- 
cient barrier between pipe line enamels and earth 
loads . . . soil stresses. 


As an outer sheath to retard cold flow, Transhield 
takes advantage of the full thickness of the enamel 
coating—working effectively toward preserving a 
continuous film of enamel on the pipe line. 


Long-Length Rolls — Available in 800-ft. rolls (14” 
O.D., 2” I.D.) for traveling power-driven coating 


LIMA 
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and wrapping machines. Other lengths can be fur- 
nished to suit your method of application. Widths 
are from 2” to 36”. : 


Johns-Manville has developed three wrapping ma- 
terials for pipe line protection: 


J-M 15-lb. Asbestos Pipe Line Felt (perforated or 


unperforated)—for severe soil conditions. 


J-M Transhield Asbestos Pipe Line Felt—for aver- 
age soil conditions. 


J-M Trantex polyvinyl pressure sensitive tape—for 
pipe line corrosion protection where ease of applica- 
tion is important such as when coating field joints of 
mill-wrapped pipe or making emergency pipe line 
repairs. 


For further information write Oil Industry Depart- 
ment Johns-Manville, Box 60, New York 16, N. Y. 


Mv) Johns-Manville ASBESTOS PIPE LINE FELT 
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FIG. 8. Unit above is 130-v d-c supply em- 
ploying four series regulation tubes. 

















FIG. 9. Similar power unit is new 130-v tubeless supply that 
uses magnetic amplifiers for regulation; vacuum tubes 
are eliminated by mag-amps and industrial rectifiers. 


The addition of 4/2 wire termination 
panels with signaling and ringing pro- 
visions would add 1 to 3 tubes per 
channel, depending upon the type of 
terminating facilities. 

Careful selection of receiving tube 
types and conservative design in the 
application of tubes have resulted in 
highly reliable vacuum tube operation. 
Receiving tube types employed in con- 
sumer products do not provide the tube 
life or quality needed for commercial 
communications; these receiver tubes 
are guaranteed for 90 days (2160 hr) 
but may fail within weeks or may sur- 
vive for 18 months. There are several 
categories of reliable tube types that 
exhibit a much longer and predictable 
tube life. These reliable tube types in- 
clude industrial long life tubes, rugged- 
ized tubes, and the ARINC-approved 
reliable tubes that were developed for 
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commercial airline usage. These re- 
liable types are all manufactured to 
high quality standards and close tol- 
erances. At least 10,000 hr of useful 
life are expected, and continuous op- 
eration for two or three years with- 
out failure is commonplace with re- 
liable tube types. 


Propagation and Performance 
Reliability 

These improvements in equipment 
reliability are focusing greater atten- 





FIG. 10. Reliable tube complement. 
eet einai 





5976 ypes 
Reflex ————_—_____. 
Equipment Klystron 5670 5654 5749 
Terminal RF.......... 2 3 12 1 
OS er 4 6 24 2 


Multiplex termina: (per 
channel, with 24 duplex 
4-wire channels)...... — 5% 14 — 











tion on the propagation links and ove: 
all system performance. Planning 

microwave system for reliable point-to 
point communications of a specified 
quality requires that the propagation 
path, as well as the microwave and 
multiplex equipment, be considered an 
integral part of the system. The equip 
ment factors are controllable, but the 
propagation link is subject to the varia 
bles of nature. These variables are 
reasonably predictable for line-of 
sight paths. Sufficient operational dat: 
have been obtained from microwave 
systems and propagation experiments 
during the past few years to permit 
planning of microwave links to allow 
for, avoid, or even take advantage of 
microwave propagation phenomena. 

An example of avoiding propagation 
difficulties is the practice of avoiding 
over-water shots unless diversity re 
ception is employed to compensate fo! 
fades due to strong multipath trans 
mission and resultant signal cancella 
tion. Other problem paths requiring 
special consideration include shots 
through sharp inversion layers that 
may cause pronounced bending ot: 
severe ducting. A field survey permits 
selection of sites, propagation paths 
and tower heights so as to avoid these 
severe fading problems. 

The usual procedure in microwave 
path planning is to make allowance fo: 
the expected variables by provision o! 
ample fade margins. The provision of 
first Fresnel zone clearance through 
out a path provides essentially free 
space transmission under no-fade con 
ditions. Fade margins may then be in 
corporated into the system to provide 
propagation links of the 
reliability. 

The overall performance of a micro 
wave link may be shown graphically as 
in Fig. 11, which is calculated for 
6700 mc link with 110 db transmitter 
receiver gain and employing SSB-S¢ 
channels. This chart may be used t 
plan or specify point-to-point multi 
channei communication circuits of any 
practical quality and reliability. The 
voice channel quality is indicated by 
the db and dba scale showing audi 
signal-to-noise ratio. A yardstick for 
gaging relative quality parallels the 
dba scale. 

Communication reliability is pro 
vided by the fade margin indicated o1 
the RF carrier-to-noise scale. The pe! 
formance of a system under varying 
propagation conditions can be pre 
dicted from the chart as shown in the 
example. The path length scale can bi 
used to determine the operating condi 
tions during free space or “normal’ 
propagation. In the example of a 
mile path using 6 ft dishes, the “nc 
mal” RF carrier-to-noise ratio is 


required 
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SIGNAL TO NOISE PERFORMANCE CHART 


MICROWAVE LINK(ONE HOP) 
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proximately 43 db and the correspond- 
ing voice circuit signal-to-noise quality 
is better than 60 db. Over well-planned 
paths, this high quality will be the me- 
dian or normal signal. 

As a fade occurs, the RF carrier- 
to-noise ratio will be decreased by an 
equal number of db, causing operation 
further to be left on the curve. In the 
example of a 24-channel link, the voice 
quality is unaffected by moderate fades. 
A 3-db decrease in the circuit quality 
will not occur unless the fade is ap- 
proximately 20 db in depth. Fades of 
this magnitude occur less than 1 per 
cent of the time over most paths. As 
the fade deepens, the voice quality will 
decrease proportionately down to the 
FM threshold, beyond which the qual- 
ity drops rapidly. Incorporation of a 
30-db fade margin in the sample sys- 
tem would provide a minimum voice 
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circuit quality of 50 db or better in ex- 
cess of 99.9 per cent of the time over 
most paths. 

The system engineering of a micro- 
wave communication system has a 
strong bearing on the overall reliability. 
System engineering is essentially a 
problem of matching the equipment 
and propagation path to provide the de- 
sired communication and control func- 
tions. The varied equipment—micro- 
wave, multiplex, antennas, towers, 
buildings, standby power, existing fa- 
cilities—must be physically and elec- 
trically compatible if major field modi- 
fications or installation difficulties are 
to be avoided. Headaches are mini- 
mized by one company responsible for 
the overall system, and the engineer- 
ing department of the communication 
equipment manufacturer is naturally 
best qualified to engineer the system 


and guarantee overall performance. 

In routing microwave systems 
through rugged terrain, it is sometimes 
difficult to locate practical sites that 
provide line-of-sight paths. Selection of 
sites far removed from existing access 
roads or primary power lines, costs 
heavily in dollar requirements and in 
reliability of such remote stations. The 
use of passive reflectors (“billboards”) 
or passive relays (back-to-back dishes) 
may sometimes be used to overcome 
obstacles. Both techniques are an ex- 
tension of the reflecting and gathering 
techniques employed in antenna sys- 
tems at the higher microwave frequen- 
cies. Billboards are useful for bounc- 
ing the microwave beam off nearby 
mountains to a far terminal. Back-to- 
back dishes are useful when the ob- 
stacle occurs near mid-path. Both tech- 
niques are limited to relatively short 
paths at present because of the losses 
involved. The incorporation, of re- 
cently announced high power klystron 
amplifiers into commercial microwave 
equipment will greatly extend the use 
of such signal bouncing and bending 
techniques. 


Maintenance 

A well-planned maintenance pro- 
gram is the key to reliable system per- 
formance. Poor maintenance not only 
increases the chance of equipment out- 
age but also reduces the RF transmit- 
ter-receiver equipment gain, thereby de- 
creasing the fade margin built into the 
system. 

The best maintenance is preven- 
tive maintenance. Preventive main- 
tenance is facilitated by built-in test 
equipment, a simple but thorough 
monthly check routine, and _ well- 
informed maintenance technicians. 

The degree of overall equipment re- 
liability obtainable with present equip- 
ment and a good maintenance program 
is indicated by the operating record of 
the Collins test link. This two-terminal 
system was operated for 14 months to 
thoroughly evaluate the use of mechan- 
ical filters, magnetic amplifier, low- 
power klystrons, ARINC tubes, fixed- 
tuned IF amplifiers, and improved 
power transfer control equipment. The 
system provides 32 channels over a 
6700 MC RF link. Twenty-four of the 
channels are mechanically filtered 
SSB-SC multiplex in the 300 kc-600 ke 
octave, and eight additional channels 
are provided in the low frequency por- 
tion of the baseband using SSB-SC tele- 
phone carrier equipment. This system 
employing approximately 500 tubes op- 
erated for over one year with no Klys- 
tron replacements, only three ARINC 
tube failures, and no fault sufficient 
to cause automatic switchover to 
standby RF equipment. xt 
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Combining wide work range with precision 
grading accuracy, Parsons new 150 wheel-type Trenchliner 
opens from 12 inches to 25 lineal feet of trench per min- 
ute. Its 30 digging feed selections assure maximum trench 
production at every depth, width, and in all soil condi- 
tions. There are 6 cutting widths from 16 to 26 inches. 
Maximum digging depth is 5% feet. 


Hydraulic wheel-hoist gives smooth, positive control of 
trench depth. A hydraulic ram on vertical mast raises and 
lowers the digging wheel — maintains close grade tolerance 
at any depth. A separate hydraulic ram tilts the mast — 
balances weight of wheel forward on the machine when 
traveling, loading or unloading on trailer. 


Send to: PARSONS COMPANY, Newton, lowa 


(Koehring Subsidiary) 
for literature on 150 wheel-type Trenchliner. 


COMPANY a 
a 


or STREET _. 
CITY, STATE 
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~ digs up to 25 FEET of trench per minute 


For digging dry or wet materials, quick-change buckets 
on the Parsons 150 are availabie with gumbo lips, or self- 
sharpening reversible “Tap-In” teeth. Buckets are all cast- 
steel — and are available with solid or tine backs. Shiftable, 
reversible belt conveyor, 24 inches wide, discharges spoil 
to either side of the machine. You also get standard tractor 
crawlers with lug-type shoes — and a choice of 58 h.p. gas 
or diesel engine. Your Parsons distributor has more infor- 
mation on this new 150 Trenchliner that will interest you. 
See him soon. 


5 other sizes of Parsons Trenchliners include wheel and ladder- 
types, full crawler-mounted, and a rubber-tired Trenchmobile.® 
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. New Depreciation Methods 


For Equipment Investments 


Better profit and re-investment can be 


realized under the provisions of 


Perry Schwartz* 


Because OF THE CONTINUING IMPROVEMENTS BEING MADE 
in pipe line construction equipment, it is vitally important to 
the pipe line contractor that he be able to appropriately de- 
preciate equipment according to its use and life, and reinvest 
that capital return in improved equipment. 

The liberalized methods of depreciation allowances, as 
contained in Section 167 of the Internal Revenue Code of 
1954, are of special importance to companies whose business 
is, or is allied with, pipe line construction work. 

Returns through depreciation of a larger amount of in- 
vested capital in new equipment during the earlier years of 
its useful life permit a company in the pipe line construction 
business to reinvest that capital at a more appropriate time 
in advanced design and improved equipment, and thereby 
own and have available for use the most modern labor saving 
machines on the market. 

A careful review of Section 167 of the 1954 Code is im- 
portant in determining what method will provide the means 
for the most economical operation and result in better profits. 

For new equipment acquired and put to work after Decem- 
ber 31, 1953, and with a useful life of three years or more, the 
following methods of depreciation are allowed, without prior 
approval, under the 1954 Code. 


Straight Line Method 

This method has been the most commonly used method in 
the past. It provides that the cost of the equipment, less its 
salvage value, be depreciated in equal amounts over the esti- 
mated useful life of the equipment. 


Example |. Straight line method. 
ae a 


meee WE cc ee — 
Depreciable amount $6000 
Estimated useful life . 5 years 


NOTE: Salvage value is not known; however, it must be 
recognized and accounted for when equipment is retired. 


Depreciable Percentage Amount of Accrued 


Year amount depreciation depreciation depreciation 
Mm... . « $60 20 $1200 $1200 
ae .tCti«wtsti(‘(<‘i‘( ef OO 20 1200 2400 
3rd5 Sg ww. 6000 20 1200 3600 
™..... Ce 20 1200 4800 
m.... . 6 20 1200 6000 





Disses fd ‘ati 100% 
entage of depreciation — : 
. ‘ Years of Useful Life 
‘ : _— 100% ; 
In this case — percentage of depreciation — — 20% 
Amount of depreciation — Depreciable amount percentage 


depreciation. 
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1954 Internal Revenue Code 


Declining Balance Method 

This method provides that a uniform percentage of depre 
ciation be applied each year to the unrecovered cost of the 
equipment, without regard to its salvage value. Since the un 
recovered cost is reduced by prior years’ depreciation, the 
percentage of depreciation is applied to a constantly de 
clining balance. 

The percentage of depreciation used under this method 
shall not exceed twice the normal straight line percentage 
of depreciation. 

Since the declining balance method does not recover the 
cost until the equipment is sold or scrapped, the 1954 Code 
permits a change, without the consent of the Commissioner, 
from the declining balance method of depreciation to the 
straight line method at any time during the useful life of the 
equipment. 

When the change is made from the declining balance to the 
straight line method, the unrecovered cost of the equipment 
at that time must be reduced by its salvage value and the re 
maining amount depreciated as set forth under the straight 
line method. 


Example 2. Declining balance method 
ae. «a ee ee oe ee we eo 
Estimated useful life 


. 5 years 

Unrecovered Percentage Amount of Accrued 
Year cost depreciation depreciation deprec ation 
Ist . . . $6000.00 (A) 40 (B) $2400.00 $2400.00 
2nd. . . 3600.00 40 1440.00 3840.00 
3rd. . . «~42IGOOO 40 864.00 4704.00 
4th. . . 129600 40 518.40 5222.40 
ae 777.60 40 311.04 5533.44 
Balance 466.56 


(A) Percentage depreciation — allowed to take up to 
twice per year of the straight line method. Since the straight 
line method is 20 per cent (example 1), percentage deprecia 
tion is taken at the maximum amount of 40 per cent. 

(B) Amount of depreciation = Uncovered cost pe! 
centage depreciation. 

Unrecovered cost or declining balance is determined by 
subtracting the depreciation of the prior year from the un 
recovered cost of declining balance of that year. 

Second year: $6000 — $2400 = $3600, etc. 

At the end of the fifth year there is still an unrecovered 
cost of $466.56. A declining balance reduced by its multipli 
cation of a constant percentage will never result in a zero 
balance. It is not permitted to charge off as depreciation the 
total of $311.04 and $466.56 in the fifth year. 





*Assistant treasurer, The Jaeger Machine Company, Columbus, Ohio 





In order to get a zero balance, a change to the straight line 
method should be made at the most favorable year of the 
remaining years of useful life. When this change is made, 
consideration at the time must be given to the salvage value; 
however, in this case salvage value will be recognized and 
accounted for when the equipment is retired. 


When to change — 
Test — for third year 


Cost 


oe ae ee ee ee $6000 
Accrued depreciation, end of 2nd year 


3840 


Balance or 
Remaining useful life . 
Depreciation per year . 


$2160 
. 3 years 
$ 720 


Since $720 is less than the $864 depreciation amount for 
the third year (example 2), no change should be made for 
the third year. 


Test — for fourth year 
Cost 


a ee ee ee ee $6000 
Accrued depreciation, end of 2nd year 


4704 


$1296 
. 2 years 
$ 648 


Balance mea? her 
Remaining useful life . 
Depreciation per year . 


Since $648 is greater than the $518.40 depreciation amount 
for the fourth year (example 2), a change to the straight line 
method should be made in the fourth year for the remaining 
two years of useful life. 

Example 2A — Combination of declining balance and 
straight line methods. 

Accrued 
deprecation 
$2400 

3840 
4704 


Amount of 
depreciat‘on 


$2400 


Unrecovered Percentage 
Year cost depreciation 


Ist. . . . . $6000 40 
2nd 3600 40 1440 
3rd. 2160 40 864 
Last two years change to straight line method 

4th . 1296(A) 648 
Sth . 648 648 


5352 
6000 


(A) Salvage value will be accounted for when equipment 
is retired. 


Sum of the Years — Digits Method 


This method provides that annual amounts of depreciation 
are computed by applying changing fractions to the cost of 
the equipment, less its salvage value. The fractions are deter- 
mined as follows: 

A. The numerator is the number corresponding to the re- 
maining years of the estimated useful life of the item of 
equipment. 

B. The denominator is the sum of the numbers correspond- 
ing to the years of estimated useful life of the item of 
equipment. 

C. Example: Five years estimated useful life. 

Denominator = 5+-4+3+4+2+1=15 
Or use formula: 
tation we 


> 


Where 


N = number of years of useful life 
S = sum of the years — digits 


then for — 
Years of useful life Depreciation factor 
5/15 
4/15 
3/15 
2/15 
1/15 


Example 3. Sum of the years — digits method 


Cost or , $6000 
Pe SE kn STS Oe ee — 


$6000 
. 5 years 


Depreciable amount 
Estimated useful life 


NOTE: Salvage value is not known; however, it must be 
recognized and accounted for when equipment is retired. 


Accrued 
depreciat on 


$2000 
3600 
4800 
5600 
6000 


Fractional Amount of 
depreciation depreciation 


Fi (A) $2000 
4/15 1600 
S/15 1200 
2/15 800 
1/15 400 


Depreciable 
Year amount 


it. . + « « GOO 
2nd 6000 
3rd . 6000 
4th . 6000 
Sth . 6000 


(A) Amount of depreciation 
fractional depreciation. 


= depreciable amount 


Other Methods 


Any other consistent method which during the first two- 
thirds of the useful life of the item of equipment does not re- 
sult in an accrued depreciation at the end of any year greater 
than the accrued depreciation which would have resulted 
from the use of the declining balance method. 


Example 4. Other methods. 
Cost i: $6000 
Servege WONG 2. 8 tt ht Uw — 


Depreciable amount $6000 


Estimated useful life . 5 years 
Note on salvage is the same as in Examples | and 3. 


(A) 
Example 2 
accrued 
devreciation 
$2400.00 
3840.00 
4704.00 


5222.40 


Depreciable Percentage Amount of Accrued 
amount depreciation depreciation depreciation 


. $6000 25 $1500 $1500 
2nd 6000 25 1500 3000 
3rd 6000 20 1200 4200 
4th . . 6000 20 1200 5400 
Sth . . 6000 10 600 6000 


Year 


Ist . 


(A) Declining balance method (example 2) for 4 years; 
for two-thirds life or 3% years, accrued depreciation is 
$4876.80. Under other method, accrued depreciation at 3% 
years is $4600.00. 

This is only one example under Other Methods that could 
be used consistently to comply with the 1954 Code. 


Comparison of Examples 


(Using 1, 2, 2A and 3 on depreciable amount of $6000) 


Percentage of 
useful Ife Percentage of accrued depreciation 
Year depreciated Example 1 Example 2 Example 2A Example 3 


a a 20 40.00 40.00 33.33 
mas ww - 40 64.00 64.00 60.00 
MG... «§ @ 60 78.40 78.40 80.00 
4th. . . 80 80 87.04 89.20 93.33 
Mes. I 100 92.22 100.00 100.00 


For this item of equipment with an original depreciable 
amount of $6000 and an estimated useful life of 5 years, 
under Examples 2, 2A, and 3 the accrued depreciation at the 
end of 2 years is 60 per cent or more, and at the end of 3 
years it is 78 per cent or more, depending upon which method 
is used for depreciation allowances. 


THE PETROLEUM ENGINEER, May, 1955 















Sh = ee ee i AO ee oe 


You want your next desulphurization 
plant to give you more production 
. . more profit. The modern, compact, efficient 
design that Pritchard can develop for you assures you of more —— 
production and more profit. 





Pritchard has proved its exceptional ability—earned and 
learned through long experience—to get this big job done right. 


So, take your problem to Pritchard! Let 
: Pritchard’s skilled designers and _ engineers 
solve it as only they know how! 





SMOGDSIRIS 
PARINER FOR 
PROGRESS 
SEQVING THE anges 
GAS, POWER, 
PETROLEUM AND 


= @F 5x.Pritchardeco. 


©enGIiNEBERS © CONSTRVCEVORS 





. Bept. 458 4625 Roanoke Parkway, Kansas City 12, Mo: 














Limitation of Methods 
Example 1 — Machines acquired at any time. 
Example 2, 2A, 3 and 4 
. Machines must be acquired after 1953 
. Original use must be after 1953 
. Machines must have a useful life of 3 years or more. 
. Does not apply to used or reconditioned machines 
acquired after 1953. 
Does not apply to machines on rental prior to De- 
cember 31, 1953, and acquired after 1953. 
Does apply to new machines built prior to December 
31, 1953, but not used until acquired after 1953. 


~~ = SOn> 


Useful Life and Rates of Depreciation 

For any property that is subject to the allowance for de- 
preciation, a taxpayer may enter into an agreement with 
respect to estimated useful life, method and rate of deprecia- 
tion for taxable years ending after 1953. 


Buying New Machines 

Re-investment of Capital Investment Plan. Example of 
how the re-investment of an original capital investment in 
new machines used for construction purposes will result in 
owning modern and improved equipment by the application 
of a liberalized method of depreciation. 


Cost of machine. ....... . $6000 
Estimated useful life . . . . . . .5 years 
Capital investment . . . . « « $6000 


New machine acquired on January 1, 1954 and put 
to work in 1954. 
Depreciation method — Example 3 
(Sum of the years — Digits method) 


Machine No. 1 
1-1-54 Investment — $6000 lean paid) 





1954 -- Depreciation . . . + $2000 
1955 - Depreciation. ....... 1600 
1956 -- Depreciation. . .... . . 1200 
Sar ~ Gopppeeeee. le tl tlt 800 
1958 -- Depreciation. ...... . 400 

Total depreciation. . . .-. . $6000 


Machine No. 2 
1-1-55 Investment — $6000 
Apply as down payment — 
1954 depreciation Machine No. 1 . $2000 
Bank loan. . .. . . $4000 


1955 -- Depreciation. . . . . $2000 
12-31-55 Pay on bank loan — 
Apply 1955 depreciation 








Machine No.1... . . $1600 
Apply 1955 depreciation 
Machine No.2 .... . . 2000 
Tem. sie ee es OD 
Balance of bank loan . . $ 400 
1956 -- Depreciation . . . . . $1600 


12-31-56 Pay bank loan — 
Apply 1956 depreciation 





Machine No.1... . . $1200 
Apply 1956 depreciation 
Machine No.2 .... . 1600 
 — ea 
D5 oe oe. we SS 400 





Balance available for re-investment . $2400 


1958 
1959 


Machine No. 


1-1-57 


1957 


12-31-57 


1958 
1959 
1960 
1961 


1-1-59 


1959 


12-31-59 


1960 
1961 
1962 
1963 





Depreciation . . . . . $1200 
Depreciation . ... . 800 
Depreciation... .. 400 

Total depreciation. . $6000 





Investment — $6000 
Apply as down payment — 
Above balance available 


for re-investment ..... 
Bank foan . ...:.. » $3600 
Depreciation . . . . . $2000 


Pay bank loan — 
Apply 1957 depreciation 
Machine No. 1 : 
Apply 1957 depreciation 
Machine No. 2 
Apply 1957 depreciation 
Machine No. 3 . 





Total 

Bank loan . 
Balance available for re- -investment . 
Depreciation . . . . . $1600 
Depreciation . . . . . 1200 
Depreciation . . .. . 800 
Depreciation . ... . 400 

Total depreciation. . $6000 





Investment — $6000 
Apply as down payment — 
Above balance available 
for re-investment . ; 
1958 depreciation Machine No. 
1958 depreciation Machine No. 
1958 depreciation Machine No. 
Total ; x 


Whe. 


Bank loan. . . . . . $2800 
Depreciation . . . . . $2000 
Pay bank loan — 
Apply 1959 depreciation 
Machine No.2 .. . 
Apply 1959 depreciation 
Machine No.3. . 
Apply 1959 depreciation 
Machine No. 4 


Total 
Bank loan 


Balance available for re-investment 





Depreciation . . . . . $1600 
Depreciation . . . . . 1200 
Depreciation . ... . 800 
Depreciation . . .. . 400 

Total depreciation. . $6000 


Machines owned on January 1,1954—1 New 
Machines owned on January 1,1955—-1 New 


1 1 year old 
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$2400 


$ 800 

mn | 
2000 
$4000 


3600 
$ 400 


$ 400 
400 
800 

1600 
$3200 


$ 400 
1200 
2000 


$3600 
2800 


$ 800 
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Machines owned on January 1,1957—1 New 

1 2 years old 

1 3 years old 
Machines owned on January 1,1959—1 New 

1 2 years old 

1 4 years old 

1 retired 
Under the previously described Re-investment of Capital 
Investment Plan, the original investment of $6000 in one new 
machine on January 1, 1954, has made available for use 3 
machines on January 1, 1957 — 1 new, 1 two years old and 
1 three years old. The money required to purchase the 2 
additional machines came from depreciation allowances and 
bank loans. If the bank loans were repaid in monthly install- 
ments, then by using depreciation allowances the loan on 
Machine No. 2 was paid in less than 14 months and the loan 
on Machine No. 3 was paid in less than 12 months. 

The preceding example of the Re-investment of Capital 
Investment Plan shows clearly that the liberalized methods 
of depreciation under the 1954 Code do afford companies in 
the construction and allied businesses to own modern labor 
saving machines for more profitable operations at a relatively 
low cost and without using additional cash for capital 
investment. 


Customer Has the Down Payment 

Bank Loan for Balance to be Paid in Installment Payments. 
Suppose a contractor wants to buy a new piece of equipment 
but has available only sufficient cash to make a down pay- 
ment of 25 per cent and his bank agrees to finance the balance 
on the basis of 30 monthly installments plus an interest rate 
of 5 per cent per annum on the unpaid balance each month. 





Piece of equipment— Cost . . . . . $6000 
Down payment — 25 percent . . . . 1500 
Bek iwe. « « +» 2+ + se ws 6 « = 
Monthly installments (30 months). . . $ 150 each 
plus interest 
Useful life of equipment. . . . . .5 years 


Consider in this case only the application of payments 
against the loan (see interest cost below) and that the piece 
of equipment has no salvage value at the end of five years. 

Let us review the cash investment of the contractor and 
how he can make his installment payments by using the de- 
preciation allowances under the liberalized methods of de- 
preciation. 


Cash Recovery Through Depreciation 
(Example (Example 
(Example (Example 2A) 3) 


Cash Install- 1) 2) Declining Sum of the 

invest- ment Straight Declining Bal. and years —- 
Year ment payments line balance Str. line digits 
Ist . . $1500 


1800 $1800 $1200 $2400 $2400 $2000 
3300 ©1800 1200 2400 2400 2000 


Ind. . 1800 1800 1200 144014401600 
5100 3600 2400 3840 3840 3600 
3rd. . 900 900 1200 8648641200 
6000 4500 3600 4704 4704 4800 
4th .. — — 1200 S18 648 — 800 
6000 —_ 4800 5222 5352 5600 
Sth 2. — = 1200 311 648 = 400 
6000 — 6000 5533 6000 6000 


The interest at the time of the first installment payment is 
$18.75, and the interest at the time of subsequent installment 
payment is reduced each month by $0.625. Total interest for 
the 30 months is $290.63. 

Any action taken by an owner of depreciable equipment 
must be taken after carefully reviewing Section 167 of the 
1954 Code and the regulations thereto issued by the Com- 
missioner of Internal Revenue. This review in no way shall 
be used as a substitute for the Code and the regulations. * 













STILL THE BEST WAY 
to remove water 


and solids from 


products pipe lines... 






EXCEL-SO 


WATER 
SEPARATOR 
STRAINER 


WARNER Now equipped with 
maak quick opening clos- 
PUTT Tike ures and other easy 


service features. 
BOX 3096 e TULSA. OKLAHOMA 


DIVISION OF FRAM CORPORATION | 
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Cooper-Bessemer GMWA’s at 3 Key Stations 
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CLEMENTSVILLE, KY. 
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® Main compressor building of the 8,000 hp Cooper-Bessemer 
powered Rayne station. 





-ompressors 


New York Washington, D. C. Bradford, Pa. 


San Francisco, Cal. Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wa: 





@ Shown here from the compressor cylinder side are four of the GMWA compressors used in 
Gulf Interstate’s transmission of natural gas from fields in southern Louisiana to West Virginia. 


G"! Interstate Gas Company has designed its 
compressor stations for one man, semi-auto- 
matic push-button operation and has installed 
2,000 hp Cooper-Bessemer GMWA _ compressors 
at three stations on their new 1,150-mile gas 
transmission system. 


Shown here is the compact compressor arrangement 
in one of these plants... Rayne, La. This impor- 
tant station, at the junction of the two gathering 
laterals and mainline starting point, is equipped 
with four 8-cylinder GMWA units, identical to 
those in the Banner and Clementsville stations. 
Each of these Cooper-Bessemer installations offers 
top automatic operating efficiency without sacri- 
ficing flexibility. 


Helping push natural gas to the northeast, these 
dependable Cooper-Bessemer units can be relied 
upon to deliver continuous top availability, low 
operating expense, unmatched compressor flexi- 
bility and minimum maintenance demands. 


@ Line-up of four Cooper-Bessemer 2000 hp GMWA V- 


angle units in Gulf Interstate’s Rayne, La. station. 


All the latest Cooper-Bessemer V-angles 
GMXA’s, GMVA’s, GMWA’s...are ready to 
help you cut costs on heavy-duty compressor re- 
quirements from 200 to 3000 hp. For further 
information, contact the Cooper-Bessemer office 
nearest you. 





ty Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


Tulsa Shreveport 


St. Louis 


Los Angeles Chicago 








Ma One of the multiple-line crossings 
constructed across the floodway. This one 
carries seven lines 
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River Crossings in New Dress 


Phillips engineers, municipal officials cooperate in consolidat- 
ing 16 pipe line crossings of North Canadian River into three 
centrally-located bridge crossings in Oklahoma City 


J.R. Sellers and S. J. Brady 


Cooreratine WITH OKLAHOMA City, 
Oklahoma, in solving a portion of its 
problems connected with civic im- 
provements, particularly Phase II of 
the Oklahoma City Floodway Project, 
Phillips Petroleum Company recently 
completed the relocation of certain 
facilities along the North Canadian 
River. 

The project was the result, in part, 
of the $50,000,000 bond issues voted 
by Oklahoma City in 1950 and 1953. 
This particular phase of the bond issue 
expenditure involved the problem of 
realignment and widening the North 
Canadian River channel. Improvement 
of adjacent lands for highways and 
park developments was also included 
in the plans. 

This area was formerly utilized as a 
refuse disposal grounds and contained 
many substandard houses located along 
the river’s course. 

Phillips Petroleum Company had a 
novel assignment, acting in the dual 
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role of consulting engineers tor Okla- 
homa City and of an owner for the 
relocation of its own facilities. 

One of the problems encountered 
by the engineers in the development 
was the relocation of the numerous 
pipe line river crossings within the 
project area. City officials were of the 
opinion that the owners of the pipe 
lines could arrive at the most economi- 
cal solution due to the possibility of 
consolidating the pipe lines and re- 
routing for multiple crossings at cen- 
tral locations. The majority of the pipe 
lines belonged to Phillips Petroleum 
Company; therefore, it was appointed 
as consulting engineer to design and 
supervise the construction of three 
bridges for pipe line crossings. 

There were 16 lines in the area, rang- 
ing in size from 3- to 24-in. Products 
transported include water, gasoline, 
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residue gas, vacuum gas, crude oil, and 
natural gasoline. All of these lines were 
constructed across the old river chan- 
nel at different locations, some being 
above the stream on suspension bridges 
and the remainder being buried below 
the stream bed. 


Multiple Crossings Most Economic 
Various solutions were considered, 
but the most economical and feasible 
approach was to combine products 
where possible and reroute lines to 
three central points to provide one 
single-line crossing and two multiple- 
line crossings. With this plan, the city’s 
desire to eliminate the problem of lo- 
cating pipe lines during future main- 
tenance excavations was achieved. 
Bridges, rather than underground cross- 
ings, were adopted because of econ- 
omy, maintenance, and operations. 
Cost estimates indicated that by 
making multiple pipe crossings on 
bridges, a savings could be effected as 
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; FIG. 1. Multiple span trussed beam 
bridge for single 12-in. gas line HALF ELEVATION 
compared to submarine crossings. Ac- nize well with the proposed park erected individually and the cables 


tual construction costs reflected a sav- 
ings of approximately 30 per cent. 
The planned park areas, adjacent to 
the river, dictated that any overhead 
river crossings be designed to blend 
into the overall scheme. Three types of 
bridges were considered, namely, con- 
ventional truss and pier, suspension, 
and trussed beam and pier. Cost esti- 
mates indicated that the truss and 
trussed beam type bridges would be the 
most economical. Fabrication and erec- 
tion would be simple and the low sil- 
houette of the bridges would harmo- 


beautification. 


Bridge Features 

There were no new design concepts 
involved in the design of the bridges, 
however, there are no other known in- 
stallations where a multiple span 
trussed beam pipe line bridge has been 
used. This bridge is shown in Fig. 1. 

The trussed beam bridge supporting 
a single 12-in. natural gas line was de- 
signed as a simple span for the dead 
load and considered continuous for 
the wind and ice loads. Each span was 


TOTAL LENGTH 479°.4° 


tightened to provide the proper align- 
ment and camber prior to the welding 
of the respecive ends. 

Since all of the loads except ice and 
wind load were acting at the time of 
welding, there were no stresses due 
to dead load over the supports. Afte1 
the adjoining spans were welded, any 
additional load would distribute the 
stresses as though the spans were con 
tinuous. To compensate for this addi- 
tional stress, heavier sections of pipe 
were used over the supports. 

The trusses shown in Fig. 2 were de 
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FIG. 2. Two multiple-line crossings 


these simple truss spans, pin-connected 
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signed as simple, pin-connected spans, 
with the holes for the pins slotted at 
one end to provide for expansion and 
contraction. The trusses were cam- 
bered for the dead and product loads. 

All of the pipes were continuous 
over the entire length of the bridge. Ex- 
pansion bends were provided at each 
end and the pipes were firmly an- 
chored at the midstream pier to assure 
proper stress distribution. 


Pier Construction 

Each concrete pier was supported on 
two 10-in. diameter pipe piles which 
extended six inches into the concrete 
cap at the top of the pier. Each pile 
was driven full length with a steam 
hammer to a bearing of 25 tons or 
greater. 

The piles are protected with a 6-in. 
covering of concrete which extends 
three feet below the stream bed. An 
8-in., poured in place, reinforced con- 
crete diaphragm connects the two piles 
and also serves to prevent floating de- 
bris from lodging between them. 

Combination steel and wood slip 
forms were used for the piers and dia- 
phragms. Each pier required three sep- 
arate pours. The interior of the pipe 
pile was filled with concrete to a mini- 
mum of five feet below finished stream 
bed elevations. All of the concrete 
above finished grade was given a rub- 
bed finish. 


Shop-Fabricated Trusses 

All of the trusses for the multiple 
pipe line bridges were shop-fabricated 
and, where terrain would permit, the 
entire span, consisting of two trusses, 
cross bracing, etc., was erected on the 
ground and hoisted into place. 


Only one of the three bridges carries 
a single line, a 12-in. natural gas line. ¥ 
This is a trussed beam design 
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J. Robert Sellers Stanley if Brady 


Stanley J. Brady joined Phillips Pe- 
troleum Company's engineering de- 
partment in 1944, and has been en- 
gaged in pipe line construction in the 
Mid-Continent area for eleven years. 
He was appointed general pipe line 
construction superintendent in 1954. 

J. Robert Sellers received his BS de- 
gree in civil engineering from Okla- 
homa A&M College in 1948. He joined 
Phillips Petroleum Company's. Engineer- 
ing department immediately following 
graduation. For the past seven years he 
has been engaged in the structural de- 
sign of various facilities related to the 
petroleum and chemical industry and 
is supervising structural design engi- 
neer. 
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A total of 16 lines, ranging from 3 to 
24-in., were rerouted, some combined. 
This bridge, one of three, carries six 
lines across the floodway ‘ 


Erection of the trussed beam spans 
required close coordination between 
equipment operators. Each span was 
assembled on the ground with the struts 
and cables above the 12-in. pipe (ro- 
tated 180 deg from normal position), 

After the cables were tightened, the 
span was turned over. Rotating the fab- 
ricated span to normal position, after 
fabrication, involved providing ade- 
quate support at the center as the 
trussed beam was turned. Otherwise, 
excessive bending would occur in the 
pipe since the cables will not take a 
compression load. Three cranes, one at 
each end and one at the center, lifted 
the span and at the same time revolved 
the trussed beam. The two end cranes 
then placed the span on the bridge 
piers. 

All of the bridge steel and pipe lines 
were given one coat of metal primer 
and two coats of aluminum paint. The 
end piers and pipings were fenced to 
discourage trespass on the bridges. 
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: TELELINK model ICR-12A 
O > 
: LOW COST communication and 
7 ; control with all these features: 
~ 4 simple steps to | 
.. v f p ti @ Trouble free in all weather 
> Intvate Communication @ Eliminates costly wire lines 
4. Set up Raytheon Telelink @ Portable—self-contained 
@ Low initial and maintenance costs 
2. Connect power : 
@ Range up to SO miles per hop 
3. Plug in ’phone @ 1to 7 channel operation 
4. START TALKING @ Operates on 115 V. AC, 300 watts 
That’s all it takes for one or two-channel The Raytheon Telelink works with existing telephone, tele- 
communication. The only extra equip- graph, teletype, telemetering, supervisory and control equip- 
ment required for additional channels ment without modification. Quickly and easily installed, 


(up to 7) is standard single sideband 


telephone carrier equipment which can : 
be supplied by Raytheon. permanent low cost service. 


Telelink answers your need for dependable temporary or 


Write on your company letterhead to Dept. PE5 for detailed 
brochure—no obligation, of course. 





RAYTHEON MANUFACTURING COMPANY 











Equipment Marketing Division 


WALTHAM 54, MASS. Excellence in Electronics 
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, Distance between stations 20 miles 
Curvature based on earth radius 4/3 * 3957 miles 


RADAR PROFILING 
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An economic and flexible method for 


determining microwave system paths 


W. C. Eddy 


One OF THE MAJOR REQUIREMENTS 
in the design of any satisfactory micro- 
wave system is the early determination 
of the paths that will be used in propo- 
gation of the signal from tower to 
tower. The art of selecting such paths, 
anticipating the tower heights that will 
be required and reporting on the char- 
acteristics of the terrain between ter- 
minals, is known as microwave sur- 
veying. The portrayal of the terrain 
in terms of a graph, from which data 
pertinent to the propogation of the sig- 
nal can be obtained, is termed profiling. 

These two functions are both of 
prime importance in the design of any 
communication system lying in the 
microwave spectrum, yet strangely 
enough this art of path analysis has 
lagged behind the development of both 
equipment and techniques. Introduc- 
tion of modern methods for obtaining 
satisfactory data over proposed paths 
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with speed, economy, and unassailable 
accuracy was the product of post-war 
research and equipment and only now 
has succeeded in proving itself through 
the successful operation of many major 
systems originally designed from sur- 
veys made by this method. 

Before discussing the advantages 
that have been demonstrated by the 
aerial microwave survey equipment, it 
is well to review quickly the specifica- 
tions for the various data that must be 
collected and reported on by any 
method of survey if the design engi- 
neer is to have before him all of the 
material required in designing a usable 
network. 

Assuming that standard commercial 
equipment will be used in the genera- 
tion and reception of the signal and 
that this particular equipment has been 


demonstrated to be relatively infallible 
in its operation, it remains only to 
select a suitable transmission path over 
satisfactory terrain, and with sufficient 
allowances for atmospheric conditions 
along the route to insure a workable 
system. 


Accurate Data Needed 


In order to satisfy this equation, de- 
sign engineers must have accurate data 
on the following details: 

1. The path length and the genera! 
atmospheric conditions that can 
be expected over and near this 
route. 


An accurate .. . repeat ACCUR- 
ATE...graph of the terrain 
elevations directly beneath the 
microwave path. 


nN 


3. A complete study of the foliage 
along the path, especially in its 
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relation to the high points in the 
profile. 

An accurate description of the 
terminal sites with particular re- 
gard to their elevation above the 
mean sea level base lines, the 
ground conditions at the site, the 
availability of power and tele- 
phone service, and the all- 
weather accessibility of the loca- 
tion for maintenance purposes. 
A complete description of the 
proposed path based on the 
propagation phenomena that 
may be expected. during the vari- 
ous seasons. 

A projected signal path detailing 
the width of the elliptical Fres- 
nel zone of transmitted energy, 
as well as a computation of the 
possible effect on full use of this 
zone by reason of observed ob- 
structions along the system. 
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Aerial survey equipment 


Obviously, the preparation and as- 
sembly of such data is basically an en- 
gineering function, for from this mate- 
rial the blueprint of the system will be 
drawn. To err in the accuracy of the 
data or to fall short of a complete re- 
report will definitely jeopardize the 
future success of the link. 

Too many times in the past this 
problem of path analysis has been con- 
sidered a semi-necessary, but unim- 
portant, part of the planning stage, a 
chore to be solved from questionable 
charts, or more often by the assump- 
tion after a casual appraisal that the 
path was “reasonably clear.” 


Several Survey Methods Possible 

A survey of a microwave system can 
be accomplished in several different 
ways. If accurate and currently dated 
topographic charts of the area are avail- 
able, a path projected from this data 
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and carefully checked by reconnais 
sance from the ground, will normally 
produce the necessary data. This meth 
od is by far the most economical in 
areas where satisfactory topographic 
charting is available. 

Unluckily, only an extremely small 
part of the United States has been so 
charted, a mere 25 per cent by latest 
report. The alternate use of outdated 
charts as a substitute for modern topos 
is obviously a meaningless economy 
that can well jeopardize the entiré 
microwave investment by introducing 
error at the planning stage. 

In the uncharted areas, which cove! 
a major part of the country, it is nec 
essary to develop the terrain details by 
means other than reference to charts 

The so-called walking survey 
wherein a party of qualified observers 
traverse the path with survey equip 
ment, is one of the alternate methods 
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Survey plane over typical mountainous terrain 


In some sections this approach is not 
only satisfactory from the engineering 
standpoint, but economical as well. In 
other sections it becomes a laborious 
project ‘that produces only the most 
meager returns. 

To meet the basic requirements of 
accuracy, economy, and speed in col- 
lecting data, the following conditions 
must exist if the walking survey is to 
be considered practical. 

a. The terrain between the two sta- 
tions being surveyed must be rea- 
sonably accessible, permitting the 
observation team to follow close- 
ly the proposed signal path. 





The Author 


William Crawford Eddy is president 
and active manager of his own com- 
pany, Television Associates, Inc., which 
was formed in 1948 to manufacture 
items on which he holds patents. He 
has also served as consultant in the 
design and construction of various 
new TV stations and several TV and 
microwave relay networks. 

The activities of Television Associates 
have been expanded in the past sev- 
eral years to inculde work in the audio- 
visual field. The company is now manu- 
facturing many of the devices which 
Eddy originated in this field, including 
the continuous film and tape magazines; 
cartridge loads for the magazines, and 
rear projection screens. 

Eddy, captain, USN (Retired), was 
graduated from Annapolis in 1926. 
Following military service, he worked 
with the Philadelphia Farnsworth or- 
ganization for three years and later 
joined the staff of NBC television. In 
1940, Eddy built a TV station in Chi- 
cago, Illinois, for Paramount Pictures 
and Balaban & Katz. During World 
War Il Eddy headed Radio Chicago, 
the Navy's training program for radar 
technicians. Later he served WBKB, 
Chicago, as director of television. 
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b. Adequate bench marks must be 
located on or close to the path to 
permit easy establishment of ter- 
rain elevation along the route. 

c. Qualified observers, preferably en- 
gineers trained in microwave 
propagation phenomena, must 
make up or supervise the walk- 
ing survey team if the path is to 
be properly evaluated. 

d. Means must be set up to insure 
that the survey team actually 
traverse the projected beam path 
and that the terrain details re- 
ported on are those lying directly 
beneath the proposed signal path. 

e. Sufficient readings must be devel- 
oped along the route so as to pro- 
duce a profile that delineates all 
of the ground characteristics that 
will bear on the propagation for- 
mulae. 

f. Inasmuch as the system design 
will rely on the accuracy of this 
data, a cross check or duplicate 
survey should be made as verifica- 
tion of the original readings. 


If these conditions are known to 
exist and can be met, and the estimated 
time and cost of deriving information 
by this method is not out of line, the 
walking survey is entirely practical and 
should be employed. If the conditions 
above do not exist, resulting in insuf- 
ficient or marginal data and high costs, 
or expensive delays, the more modern 
approaches from the air are recom- 
mended. 

There have been many variations of 
ground survey proposed, tried, and 
either continued on a spasmodic basis 
or discarded because of their limita- 
tions or impractability. 

Flashing lights from one terminal to 


the next is one of the earliest of these 
methods. The costs here are high, re- 
quiring temporary towers or fire trucks 
at each end to simulate the tower 
heights. In addition to the general im- 
practicability and cost of transporting 
and erecting such equipment in rough 
terrain, the fact that the flashing lights 
are visible over the path during the in- 
stant of test are not conclusive in pre- 
dicting that the microwave beam 
launched over the same path will con- 
tinue to operate throughout all seasons 
of the year. 

Because of the phenomena of refrac- 
tion that may exist at the time of ob- 
servation, the line of sight may actually 
bend around the earth to disclose ob- 
jects below the real horizon, a condi- 
tion that is not uncommon over the 
Great Lakes and other large bodies of 
water under certain frontal conditions. 

If the system were, by chance, de- 
signed on the basis of such an abnormal 
condition, the microwave path would 
obviously be adversely affected when 
conditions returned to normalcy. If, 
however, the flashing light technique 
is elected and is used with full realiza- 
tion of the variables that may occur, 
this technique will prove only that the 
path is unobstructed and nothing else, 
unless a walking survey with all its 
complications is added to the process. 

Test transmissions over sample paths 
is another approach to the problem of 
proving the final acceptability of a sys- 
tem. This is an extremely expensive 
method requiring temporary towers 
and sufficient test transmissions to ex- 
plore the characteristic beam bending 
phenomena under various atmospheric 
and seasonal conditions. It does, when 
successfully carried out, prove without 
doubt that the path is clear and work- 
able for the conditions of tower height, 
reflector diameter, and frequency used 
in the test. 

There are two methods of aerial sur- 
veying in common use today, the pho- 
togrammetric (three-dimensional pho- 
tographic analysis) and radar profiling 
(graphic analysis) of the path. Both 
rely on an airborne observation plat- 
form to solve the problem of inaccessi- 
bility of the terrain below. Both de- 
pend, on the other hand, on satisfactory 
flying and weather conditions over the 
route. 

The photogrammetric technique is 
based on development of a three-di- 
mensional strip photo of a given path, 
which photo is later translated in a 
laboratory into a topographic contour 
chart. The photography is normally 
done at altitudes and under light con- 
ditions that are similar to the require- 
ments in standard aerial mapping. 
These conditions of light and cloudless 
days are reported to exist only 10 per 
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cent of the time in the United States, 
a fact that may result in delays in as- 
sembling data. 

The translation function, wherein 
the developed strip map is transformed 
into the required contour elevations, 
is a tedious process that may make the 
resultant profile somewhat costly. 

A ground check and the establish- 
ment of reference bench marks are 
added requirements of this technique, 
which also may increase the cost and 
add to the delay in accumulation of 
data. 

This approach does, however, pro- 
duce a continuous vertical photograph 
of the path, clearly delineating the 
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ground conditions in addition to sup- 
plying a highly accurate topographic 
contour map of the path. These two 
characteristics of the system are out- 
standing advantages not duplicated by 
other methods. If the path chosen for 
such treatment turns out to be clear of 
obstructions, the data developed by 
this aerial process and the accompany- 
ing ground check is sufficient to per- 
mit design work on the systems. If the 
path is found to be obstructed, the 
process must be repeated until a clear 
path is discovered. 

The radar profiling technique is sim- 
ilar in approach but considerably more 
flexible than the photogrammetric sys- 
tem. 

It does, like the photo system, re- 
quire passable flying weather but is not 
limited to photographic conditions. 
These less stringent conditions are gen- 
erally available some time during the 
day in all but zero weather. 

Like the other aerial system, the 
radar profiling technique is unaffected 
by the inaccessibility of the terrain be- 
low, making it applicable in any area. 
Unlike either the ground survey or the 
photo survey, the radar profiling sys- 
tem actually flies along the projected 
beam path and makes its measurement 
from this most logical of altitudes. 

The data collected along this path is 
transcribed on film and magnetic tape 
at plane speeds of approximately 120 
mph. To verify the accuracy of the 
original profile, the original data is 
cross checked by repeating the meas- 
urement flight in reverse direction, us- 
ing the composite curve as the true pro- 
file. 

A ground check of the terminal sites 
is incorporated as part of the system, 
insuring bench mark accuracy along 
the entire path when it is transcribed 
to profile charts. Additional photo- 
graphic substantiation of site locations 
and path obstructions is provided from 
several types of aerial photographic 
equipment carried in the plane. 

Laboratory type test standards are 
employed in calibrating the radar 
equipment after the plane is in the air 
and are a part of the airborne equip- 
ment that permits the plane crew to 
make accurate profile readings inde- 
pendent of changes in the atmospheric 
pressure gradients along the path. 

Piloting techniques have been de- 
veloped that not only permit but in- 
sure that the plane follows the pre- 
scribed beam path at all times and that 
the readings reported are those of the 
effective terrain directly below the path. 
From such an aerial observation plat- 
form, the several possible routes be- 
tween any two points are easily and 
quickly explored during the recon- 
naissance flights that precede measure- 
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ment runs. The data collected can be 
immediately translated into rough but 
usable graphs permitting analysis and 
approval of the day’s work before moy- 
ing equipment further afield. Under 
ideal conditions as many as 150 com- 
pleted miles of profile can be produced 
by one crew in a day’s time. 

Because of these factors, plus the sim- 
plicity of the electronic approach, the 
cost of the service averages only $20 
per reported route mile in the United 
States for a complete report. 

Competent engineering consultant 
services by registered professional en- 
gineers fully qualified by experience in 
both building and operation of micro- 
wave systems is included as part of the 
service. Such services have recently 
been made available on a world-wide 
basis with overseas rates running slight- 
ly higher than those quoted for the 
United States. 

The type of airplane used in these 
surveys varies with the requirements 
of the job. Because of the hazardous 
altitudes at which the measurements 
are taken, each plane is “beefed up” 
for possible crash landings. The crew 
is equipped with crash helmets, safety 
belts, and survival equipment to in- 
crease the limited margin of safety in 
this work. 

Special wing tip gas cells are used 
to provide additional stability in low 
level flight as well as increased opera- 
tional range. All electronic and photo- 
graphic recording equipment is custom- 
designed for the assignment. Two pilots 
with long experience in low level opera- 
tion comprise the flight crew, in addi- 
tion to a field representative responsi- 
ble for assembling collected data. * * 
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Gulf Interstate Gas Company engineers find 














es star performer in their efficient operation is a... 
OV- 
der 
m- 
ed 
C ications S$ 
m ommunications system 
20 
: Designed For Automati 
# esigne or Automation 
en- 
in 
ro- 
the 
tly 
ide Sy Orlofsky 
ht- 
the 
a Gur INTERSTATE Gas COMPANY'S 
sus 1160-mile pipe line system incorpo 
nts rates a new approach by gas transmis 
ip” sion management to the important 
ew problem of obtaining adequate and de 
ety pendable communication service. This 
ine approach is represented by a lease ar- 
in rangement with the Bell System as con 
trasted to the more commonly prac 
ll ticed ownership by similar companies 
oe of private communications facilities. 
> Effective and reliable communica 
’. tions are absolutely essential to main 
- tain the high degree of efficiency that 
we has been built into Gulf Interstate’s 
“ $130,000,000 system. Placed in sery 
“ ice November 1, 1954, this pipe line 
“i. represents the closest approach to auto- 
* matic operation yet achieved by a large 
al natural gas transmission system. With 
— this overall emphasis on automation, 
g the importance of the company’s com- 
a munications facilities cannot be over- 
t. emphasized. 
M®& Transmission department super- 
visors at Houston take advantage of a 
special microphone and speaker unit 
(arrows) connected to the full period EXCLUSIVE 
circuit to carry on a two-way conversa- 
tion with one of Gulf Interstate's field 
superintendents. This is the first of two articles describing the communications 
system employed by Gulf Interstate Gas Company, newest of 
the nation’s major natural gas transmission firms. This article 
Z covers the leased telephone and teletype facilities, and VHF 
: radio equipment. A- second article, describing in detail a new 
j telemetering system installed by Gulf Interstate, will appear in 
Ul 
- the June issue of The Petroleum Engineer, Oil...Gas... 
Products Pipelining Edition. 
io 
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FIG. 1. A communications system embracing VHF radio, pri- 
vate telephone line, teletypewriter circuit and telemetering 
links Gulf headquarters with key points on its 1160-mile pipe 
line, plus a dispatching office in Charleston, West Virginia, of 
the United Fuel Gas Company, which routes delivery of the 


sheas ow 
throughput from Gulf Interstate’s new system. Why Leased Facilities? 











In every phase of design and opera- 
tion, Gulf Interstate engineers have 
sought to provide a pipe line that could 
transport natural gas the most eco- 
nomical way possible. The company’s 
existing facilities are committed to de- 


(c) A teletypewriter circuit covering 
5 compressor stations; a meas- 
uring station at Leach, Ken- 
tucky; Houston headquarters: 
and Charleston, West Virginia, 
dispatch locations for United 


(1) It is believed that telephone 


company communications fa- 
cilities can be provided at a 
lower annual cost than a com- 
parable, privately-owned in- 
stallation. 

The leased installation requires 
a minimum investment. 


livery of 375,000,000 cu ft of gas daily Fuel Gas Company, a Columbia (3) Greater flexibility is possible as 

to the Columbia Gas System, Inc., subsidiary that receives all gas a result of an arrangement with 

with an expected increase in daily ca- transported by Gulf Interstate. Bell, which can modify, ex- 

pacity of 575,000,000 cu ft likely to (d) A telemetering system linking pand, or contract Gulf Inter- 

take place in the near future. the 5 compressor stations, 6 state’s facilities as requirements 
measuring stations, and Houston change. 

Gulf Interstate’s office. (4) Gulf Interstate is assured 


Communications Facilities 

Briefly, Gulf Interstate’s communi- 

cations facilities provide: 

(a) A full-time telephone circuit 
connecting 15 key points on the 
pipe line and the Houston, 
Texas, office. 

(b) A VHF radio system with 15 
fixed base stations, 4 portable 
base stations, 61 mobile units, 
and 24 hand-talkies. 
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The principal components of this 
communications system are provided 
through a lease arrangement with the 
Bell System. This has resulted in a 
flexibility, dependability and economy 
difficult to achieve in a privately-owned 
communications system. The decision 
to lease services from the telephone 
company was made for a number of 
reasons, including the following: 


greater continuity than its expe- 
rience indicated could be ex- 
pected from a privately-owned 
system. Dependable communi- 
cations are particularly signifi- 
cant to Gulf Interstate since its 
main line system consists of 4 
single 30-in. artery extending 
some 850 miles. Any interrup- 
tion in service would pose a se- 
rious threat to this important 
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FIG. 2. Communications facilities at each of Gulf Interstate’s 
five main line compressor stations permit round-the-clock con- 
tact with operating personnel at remote points in the 40-acre 
installation. A system of lights and gongs provides notice to the 
operator on duty of incoming telephone omd radio calls during 
other than regular business hours. Diagram shows typical com- 
munications facilities, but is not a scale drawing. 


gas supply. The telephone com- 
pany’s communications net- 
work affords the opportunity ot 
re-routing the leased circuits 
around any trouble spot should 
the need arise. 

(5) A privately-owned system poses 
the problem of administering a 
communications department 
necessary to maintain the ex- 
tensive facilities required. This 
is eliminated by Gulf Inter- 
state’s arrangement with Bell. 

(6) Accounting problems are sim- 
plified since communications 
costs are billed monthly at a 
fixed rate. 

(7) Bell’s resources of experience, 
technical know-how, and 
trained personnel have been 
placed at our disposal to main- 
tain a communications system 
equal to the advanced pipe line 
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operations developed by Gult 
Interstate. The telephone com- 
pany operates 11 mobile main- 
tenance centers adjacent to 
Gulf’s pipe line to supplement 
the service available at its per- 
manent stations. A repairman 
is never more than a few min- 
utes distant from any of the lo- 
cations. Gulf has been able to 
maintain a high degree of op- 
erating efficiency in all com- 
munications facilities since the 
start of operations. At the same 
time, Bell laboratories are con- 
ducting research designed to 
improve the equipment avail- 
able to Gulf. 

Just what are the features of the 
communications system installed by 
Gulf Interstate and in what manner do 
they improve operating efficiency? 
Each communication channel will be 


discussed separately, although there is 
necessarily some overlap in their func 
tions (Fig. 1). 


Full Period Telephone Circuit 

A leased telephone circuit connects 
Houston with all key points along the 
1160-mile pipe line system, plus United 
Fuel’s dispatch office at Charleston 
West Virginia. This entire circuit is en- 
gineered for conference service, which 
means that a conference call involving 
several stations on the circuit at the 
same time can be handled without ; 
drop in voice volume. A special micro- 
phone and speaker unit is installed in 
the transmission department at Hous- 
ton that enables any number of super- 
visory employees to gather in an office 
and carry on a two-way discussion with 
one or more field locations. 

All telephone instruments are six 
button key sets, making it possible to 
have local business service as well as 
intercommunications facilities and the 
private circuits all work through the 
same instrument. One button is used 
for “holding” calls and one is reserved 
for the time when a second private line 
may be required. 
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change lines are maintained at the { 
clerk’s office. After daytime worki 
hours, control of the circuit is switc 
to the annex building and to one of 
supervisor’s homes (Fig. 2). 

An added feature of the leased te 
phone circuit is found at the comp! 
sor stations, where round-the-clock 
erations are maintained with a mi: 
mum of manpower. A system of st 
tegically located signal lights and g¢ 
notify the station operator of ince 
ing phone and radio calls. Should 
attendant at any time fail to respon 
a phone call it can be answered at 
residence of the supervisor in cha 
for that particular evening. A key 
his residence is thrown during the 
charge period so that all incomi 
phone signals ring at that location 
well. 

Located at intervals between G 
Interstate’s present compressor stati 
are seven pipe line maintenance loc: 
tions, five of which are scheduled t 
future compressor station sites when 
becomes necessary to add horsepowe 
to increase throughput of the pipe lin 
Until these additional stations are bu 
the intermediate locations are bei 
served with a single drop on the pri 
circuit. A key button instrument 





Gulf Interstate’s VHF radio network includes 15 base stations, four portable sta- 
tions, 61 mobile units and 24 portable hand-talkies, all of which can be integrated 
with the company’s leased telephone circuit. Field personnel rely heavily on radio 
communications. 


The transmittal of messages on Gulf Interstate’s teletype circuit is expedited by 
the use of automatic tape cutters, which permit the operator to verify accuracy of 
typing before placing tape on machine for rapid sending. 

Any point on the full period circuit 
may be called by dialing a five-digit 
number. A two-way signalling system 
is available between different instru- 
ments at the same station or office. 

At Houston, the leased circuit ter- 
minates in the PBX switchboard, en- 
abling connection of the private line 
to any telephone at headquarters. Dur- 
ing other than office hours, a key at the 
switchboard transfers all incoming 
calls on the circuit to the dispatcher’s 
office. The dispatcher’s telephone in- 
stallation is so arranged that he can 
place outgoing calls on the full period 
line at any time without switchboard 
assistance. 

At each compressor station there are 
nine instruments on the telephone cir- 
cuit, except at Rayne, Louisiana, where 
pe a tenth drop has been added to cover the 
measurement building. Four of these 
drops are located in the station office— 
one each for the district superintendent, 
the assistant superintendent, the district 
clerk, and field clerk. Other telephone 
sets are located in the compressor an- 
nex building, the utility building and in 
the residence of the superintendent, 
assistant superintendent and chief me- 
chanic. During regular business hours 
control of the full period and local ex- 
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commodates both the private line cir- 
cuit and local business line. 


VHF Radio System 


Gulf Interstate’s VHF radio system 
is as up-to-date as the push-button con- 
trols that operate the giant engines at 
the company’s compressor stations. 
Consoles for operating VHF radio fa- 
cilities at the compressor stations are 
located in the field clerk’s offices and 
compressor annex buildings. At the 
pipe line maintenance locations the 
consoles are located in the field clerk’s 
office, while at Houston the console is 
positioned in the dispatcher’s room. 

During business hours, control of 


the compressor station radio is main- 
tained in the field clerk’s office. After 
business hours, throwing a key trans- 
fers control of the base station to the 
console in the annex building where it 
is more convenient to the signal op- 
erator attending the station during the 
4 p.m. to 12 midnight and midnight to 
8 a.m. shifts. 

The large number of 60-watt mo- 
bile radios are seldom out of touch 
with one of the base stations. These 61 
units are installed in cars and trucks 
used by field personnel. With extensive 
territories to cover and a costly invest- 
ment to maintain, these men rely 
heavily on radio communications. 


With Big Inch Smooth Bends... 
In Performance ! 


..~ The CINCH Pipe Bender 













Features for Greater 
speed and Easier han- 
dling: 





Automatic Hydraulic 
Wedge-Type Pin- 
Up Slide 

Extra Large Piston 


Rams and Return 
Oil Lines 


Hydraulic Lift Tongue 
and Tulsa Winch 


Athey Tracks 
(optional) 


THE 


7020 Long Drive 
Houston 17, Texas 


Phone: Milby 2484 
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“CINCH PIPE BENDER” 
PIPE BENDING A CINCH 





There’s no better method for bend- 
ing pipe smoothly and evenly than 
with hydraulically exerted cold com- 
pression as provided by The Cinch 
Bender. Contractors agree that Cinch 
provides speed, economy, and safe 
pipe bending right on the job. So— 


If you’re a pipeline owner or con- 
tractor desiring top performance, in- 
sist on the product which pioneered 
and continued to improve smooth 
bending in big inch pipe . . . Cinch! 


MAKES 


4 
or mt on = I 


PIPELINE EQUIPMENT, Inc. 





To obtain more information on products advertised see Page E-41 
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An important feature of the VHF 
radio system is its integration with the 
leased telephone circuit. This permits 
direct communications from an isolated 
mobile unit to any point on the full 
period hookup. Similarly, any point on 
the telephone circuit can be connected 
through the proper base station to any 
mobile unit. 

The integration of radio and tele- 
phone channels is proving invaluable in 
the operation of Gulf Interstate’s pipe 
line system. It affords direct contact 
between key personnel wherever they 
may be, along the line or at Houston 
headquarters. This eliminates critical 





The Author 


Sy Orlofsky has held the position of 
general superintendent of Gulf Inter- 
state Gas Com- 
pany’s trans- 
mission depart- 
ment since the 
new pipe line 
firm was organ- 
* ized in 1953. 
a Prior to that 
' date he had 
eight years’ ex- 
perience in an 
engineering su- 
pervisory ca- 
pacity with various natural gas pipe 
line companies. 

Orlofsky is a native of White Plains, 
New York, and holds a BS degree in 
mechanical engineering from the Mis- 
souri School of Mines and Metallurgy 
at Rolla, Missouri. 














delays in the relaying of instructions 
and information whether it be during 
normal operations or in an emergency 
situation. 

Two company aircraft are equipped 
with VHF radio sets. This permits 
company Officials traveling along the 
system to be in constant touch with 
their office and with all points on the 
pipe line. Similar units are also installed 
in the patrol plane operated by a flying 
service which covers Gulf Interstate’s 
entire right-of-way. When the patrol 
pilot detects a leak, wash-out, or other 
hazard he radios the location and de- 
scription of the trouble to the nearest 
base station, from where maintenance 
crews can be dispatched in a matter of 
minutes should the difficulty warrant 
immediate action. 

Four portable 60-watt base stations 
are proving particularly useful in af- 
fording necessary communications at 
points of major construction activity. 
Supplementing these units are 24 Hei- 
mark portable hand-talkies, which have 
been distributed along the system for 
use when contact is needed at locations 
inaccessible to vehicles. All mobile, 
fixed station, and portable base station 
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mi radio equipment is of General Elec- marked advance in telemetering tech- on the part of an employee at the dis- 
‘its tric manufacture. niques. In essence, the telemetering ar- _— tant location—the dispatcher can de- 
ed Gulf Interstate’s 15 base stations op- rangement provides for the automatic termine the engine speeds as well as 
ull erate at a maximum power of 250 transmission of vital operational data _— suction and discharge pressures at any 
on watts, which provides a normal range from key points on the pipe line to the of the five compressor stations. In a 
ed to mobile units operating at a distance Houston office. similar manner he can establish the 
ny of 40 miles in either direction along the The data is transmitted from a re- static and differential pressures and 
route of the pipe line. Most stations mote location on demand of the dis- temperatures at any of the six measur- 
le- have Andrews bi-directional antennas patcher, who simply pushes a selector ing stations. 
in mounted atop 300-ft steel towers. button on his teletype machine in The telemetering system was devel 
pe Other stations use leased tower space Houston to start transmission of the oped jointly by engineers of Gulf In 
act and have antennas designed to cover coded information. At a set time each terstate, the telephone company and the 
ey the desired terrain. hour the teletype circuit is cleared for Berkeley Instrument Company. A de 
me the dispatcher to receive this tele- tailed article describing this system will 
al Teletypewriter Circuit metered data. appear in the June issue of The Petro 
: ’ On demand—and without any action leum Engineer. kk* 
Gulf Interstate’s private line tele- 
nal typewriter circuit permits instantaneous ==> 
transmittal of written communications 
between field offices and Houston head- 
quarters. This facility lightens the bur- | 
den on the radio-telephone channels | 
and reduces intra-company letter writ- | 
ing while providing a reliable method | ean 
for relaying memoranda, reports, and | ~~ 
other routine information. The fact | 8 
that the teletype system delivers a writ- | 4 
ten message is a great asset in these | ade 
operations, where accuracy of infor- | \' 
mation is exceedingly important. | 
At each compressor station the tele- | 
type machine located in the field | SURVEYING 
clerk’s office is equipped with a selec- | ENGINEER 
tive dial attachment. Dialing the proper | ING 
five-digit code number puts any other | INSTALLATION 
or all locations on the circuit ready to | 
receive copy. | 
In the dispatcher’s office at Houston, | 
as the teletype dial has been replaced with | 
a newly-developed push button selector | 
. unit. Instead of dialing a code number, | 
ee the dispatcher simply pushes the proper | 
ng button and the selected distant station | 
- is instantly on the circuit. This push | 
button selector is a useful aid to the dis- | 
ed ne —_ 
patcher, due to the necessity of his | 
as calling numerous points on the pipe 
ne line in rapid sequence. The device is 
th equipped with an “override” button, 
. that permits the dispatcher to block | 
any other transmittal that might be in | . . 
es progress on the teletype circuit and ob- with cathodic 
f° tain an immediate connection with ° 
ol another location. P oaasaeues xy arenes 
Automatic tape cutters are attached ” engineered by oe 
to the teletype machines at each com- * 
st : : 
si pressor station and at Houston, making ~, ! 
of it possible for the message to be MANUFACTURERS OF =; SI 
at punched out on tape and then trans- Z 
mitted automatically at maximum cir- 
cuit speeds. In this manner the oper- | 
r ator can be assured in advance that the | PIPE LINE ANODE 
at transmission will be correct, while at ' CORPORATION 
| the same time reducing circuit time that 
.. might be taken up by slow typing. P. ©. BOX 996 + TULSA, OKLAHOMA 
ve Pipeline Supply Company Crose-Curran, Ltd. 
ot | Telemetering System ay 
“ Integrated into Gulf Interstate’s tele- Se ee Sestpmest Co. Pipeline Svenly Co. 
’ ype circuit is a newly-installed tele- | Newark, New Jersey Houston, Texas 
Dn metering system, which represents a | HIGH QUALITY ANODES 
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PETOL & TITAN 


TONGS 








RR *“Most Complete Line of Tongs in the World” 


PETOL HEAVY 


NGS 
PETOL STABBING TONGS DUTY TUBING TONG 






& . PETOL PIPE TONGS 


TITAN PIPE TONGS 


TITAN CHAIN TONGS 


PETOL TUBING TONGS 


TITAN FLANGE SPREADER 


28 Types 
A TYPE FOR EVERY PURPOSE 


290 Sizes 
A SIZE FOR EVERY EQUIPMENT 
WRITE FOR CATALOG NO. 50 





GEARENCH MFG. COMPANY 
HOUSTON, TEXAS, U.S.A. 


PETOL FORKED SPINNING LINE EXPORT OFFICE: 74 TRINITY PLACE, NEW YORK, N. Y. 


To obtain more information on products advertised see Page E-41 THE PETROLEUM ENGINEER, May, 1955 























O. G. HOWE* 


OPERATORS of some natural gas 
glycol dehydration plants are familiar 
with the glycol contamination problem 
and have taken steps to protect their 
operation, while others often are un- 
aware of impending difficulties. 

This article relates an experience 
that may be of assistance to other op- 
erators with similar glycol contamina- 
tion problems. 


@ Manufacturer of some dehydra- 
tion plants recommend the placing of 
separators, scrubbers, or other devices 
ahead of the dehydrator to control the 
condition of the gas reaching the de- 
hydration plant. Individual installation 


*Engineer, Oklahoma Natural Gas Company, 
Tulsa, Oklahoma. 





Dark glycol in jar on left contains salt, oil, 
and sludge before reclaiming. Other jar 
e contains clear, reclaimed glycol. 
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Get more mileage from your dehydration operation... 


studies often will allow the elimination 
of conditioning devices at installation 
time but the plant becomes vulnerable 
to contamination when operating con- 
ditions change. 

A few contaminants that may be in- 
troduced, in the latter case, are pipe line 
dirt and dust, sand from well faces, 
drilling mud or any fluid that a con- 
nected well might produce, compressor 
station lubrication oil, and carry-over 
absorber oil from gasoline extraction 
plants. 


@ Continuous heating of the con- 
taminated glycol solution in the re- 
generator causes a slow breakdown 
of the solution. This breakdown is 
greatly accelerated if the regenerative 
temperature approaches the boiling 
temperature of the glycol. This break- 
down is accompanied by the formation 
of a black tarry sludge, which, either 
by itself or with other contaminants, 
has been known to plug flow lines and 
foul heat transfer surfaces to the ex- 
tent of rendering the dehydration plant 
inoperative. 


@ At one of Oklahoma Natural Gas 
Company’s dehydration plants, which 
did not have free water knockout pro- 
tection, salt water was introduced into 
the glycol. As the water was boiled off 
in the regenerative cycle, the salt con- 
centration became great enough to 
form deposits on the fire tubes of the 
direct-fired boiler. These deposits re- 
sulted in local overheating and set up 
stresses which caused a fire tube in the 
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Reclaim That Glycol! 


... Recondition with economical heat-vacuum process 


reboiler to rupture. In addition to the 
salt contamination a black oily sludge 
formed in the glycol, fouling pump 
valves, and causing excessive filte1 
requirements. 


To render the plant free of opera- 
tional difficulties, due to salt and sludge 
contaminaton, two alternatives were 
available. 


1. To replace the contaminated 
with new glycol. 
2. To recondition the contaminated 
glycol periodically. 
Replacement with new glycol was 
estimated to cost two and one-half 
times as much as reclamation, and, 
therefore, the second alternative was 
chosen. A company familiar with the 
problem was asked to build a vacuum 
distillation unit to reclaim the glycol 


@ Various problems which necessi 
tated changes in the reclaimer were en 
countered early during the reclaiming 
operations. 

The incoming glycol was found to 
contain so much sludge and oil that a 
sufficient supply could not be intro- 
duced into the reclaimer without ex 
cessively frequent filter replacement, so 
filtering was eliminated. This made 
hand control of the filling of the still 
boiler necessary, because the sludge 
fouled the liquid level control. 

It was found that a secondary ac 
cumulator accelerated operation, by 
permitting the reclaimed glycol to be 
drained off without losing vacuum on 
the system. 
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@ The operation, as it finally devel- 
oped, consisted of introducing fouled 
glycol into the still boiler and applying 
a vacuum and controlled heat to it. 
The boiling point of the glycol could 
not be reached until most of the water 
it contained had been boiled away. 
Vapor from the boiling glycol was con- 
densed, as it passed successively 
through vapor-to-glycol and vapor-to- 
air heat exchangers, and was deposited 
in the accumulators. 

The reclaimer was skid-mounted and 
required only a natural gas fuel supply 
to be put in operation. 


@ The main reclaiming operation was 
carried out in the field. A total of 7250 
gal of fouled glycol was processed. Of 
this amount, 6115 gal were reclaimed 
initially and returned to the dehydra- 
tion plant. During the first run, 660 gal 
of salty sludge was drained from the 
reclaimer boiler, at clean-out times, and 
475 gal of shrinkage was experienced. 
Of the latter, a large part is estimated 
to have been water initially contained 
in the glycol and lost as vapor through 
the vacuum pump discharge. 

The 660 gal of drained-off sludge was 
then run through the reclaimer and 475 
gal of usable glycol was recovered and 
returned to the plant. Final totals were 
6590 gal of glycol reclaimed and 660 
gal of shrinkage in water, contaminants 
and other losses. An overall recovery of 
91 per cent was achieved. 


@ Through the courtesy of Carbide 
and Carbon Chemicals Company, sam- 
ples of reclaiined glycol were analyzed 
by the Mellon Institute of Industrial 
Research. Its reports indicated that the 
reclamation process has removed all 
objectionable amounts of salt, sus- 
pended matter, and heavy hydro- 
carbons originally present in the fouled 
glycol. The principal difference be- 
tween reclaimed and new glycol, for de- 
hydration purposes, was a decrease in 
pH value. The slight acidity of the re- 
claimed glycol was rendered relatively 
harmless by the addition of a corro- 
sion inhibitor. 

This particular experience has 
proved glycol reclamation to be an 
economical operation. 

Operational checks of the rate of 
contamination determine the frequency 
of reclaiming, which is on an annual 
basis at present. 


Acknowledgment. The author ex- 
presses appreciation to Gene Mitchell 
(photographs) and Charles B. Valliant 
(designer and operator of the re- 
claimer), both engineers with Black, 
Sivalls and Bryson, Inc., for their as- 
sistance in preparing this article. 
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Typical deposit of salty 


sludge in boiler of re- 
claimer 


Deposits form on the 
reclaimer fire tubes 
making it necessary to 


remove and clean & 


them. Twelve such 
cleanups were neces- 
sary. Above, photo 
shows salt deposits on 
tubes, photo below 
shows sludge deposits 
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Pipelines Transport the Lifeblood of American Industry 











In Texas, Pipeliners Use Purchased Electric Power- 





e DEPENDABLE 
e FLEXIBLE 
e ECONOMICAL 





- The VALUE of Purchased Electric Power for Pipe 
Line Pumping Greatly Exceeds Its Cost. 


TEXAS ELECTRIC SERVICE COMPANY 


General Office — FORT WORTH 
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Instrumentation Makes 
Austin Field Dehydration 
Plant’s Functions Safe, Efficient 


Hydrate removal by heating gas taken from 


underground storage highly important in winter 


operations by Michigan Consolidated Gas Company 


ONE great problem of gas transmis- 
sion and sales companies is the sea- 
sonal variation in demand for natural 
gas. Customer demand in the summer 
time is far below the volume needed 
for space heating requirements on a 
cold winter day. Long distance pipe 
lines can not be built to furnish gas 
only for the winter months. Line com- 
panies must sell the full pipe line capac- 


ity or nearly so every day of the year 
to be economically solvent. 

To solve this problem, more and 
more companies are turning to under- 
ground storage. The Austin storage 
field of Michigan Consolidated Gas 
Company is one of several partially de- 
pleted gas fields in West Central Mich- 
igan which have been converted to 
underground storage use. Michigan- 
Wisconsin Pipe Line Company, an 
affiliate of Michigan Consolidated Gas 


FIG. 1. Dehydrators showing wet gas inlet risers, 


P 629.251 


Instruments in foreground are pneumatic 
pressure (PIT-2) and fiow (FIT-2) trans- 
mitters on a cool regeneration gas inlet line. 
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FIG. 2. Simplified schematic diagram of dehydration plant piping and instrumentation. (TRC, temperature recorder controller; FIC, 
indicating flow controller; PIT, indicating pressure transmitter; FIT, indicating flow transmitter; T/C, point of temperature 
measurement; PC, self-actuated pressure controller). 
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FIG. 3. Pneumatic flow and pressure transmitters for wet gas inlet header. 


Company, pumps gas from Texas to 
Michigan and Wisconsin at an almost 
constant daily rate every day of the 
year. 


Dehydration Control Critical 

Instrumentation of the dehydration 
plant at Austin is a prime example of 
the proper use of instruments and 
valves for efficient, automatic operation 
of a continuous process that uses es- 
sentially batch processing vessels. 


Above and beyond providing continuity 
in switching dehydrators from regen- 
eration cycles to on-stream cycles, the 
instruments make the plant one of ex- 
treme safety. 

Flame failure and excess tempera- 
ture cut-off devicest are used on the 
regeneration gas heater. Rupture discs 
are mounted on each dehydrator, and 
relief valves are placed on the water 
separator and across the regeneration 


1Honeywell, 





gas compressor. A check valve on th 
outlet line from the heater prevents r 
verse flow when the inlet line is closed 
by the flame failure device. These ar 
just a few examples of the instrumenta 
tion engineering that has gone into th 

plant to make it safe. 








Hydrates 1300 Ft Down 
At present, four storage fields ar¢ 
utilized by this system and are located 
in the vicinity of Big Rapids, Mich 
gan. The underground reservoirs are a 
a depth of approximately 1300 ft. The 
reservoir itself consists of microscopic 
pores in sandstone that are sufficiently 
numerous and connected to One an 
other to allow large volumes of gas t 
be injected, stored, and withdrawn 
from the reservoir through wells drillec 
from the surface. The small pores 
the sandstone by nature contain wate! 
and the entire sandstone reservoi: 
underlaid with a sandstone whose 
pores are completely filled with wate: 
When gas was produced from the 
reservoir prior to its use as a storage 
area, such gas came to the surface 
saturated with water vapor. It is 
phenomenon of natural gas that wher 
subjected to high pressure in the pres 
ence of water, ice-like solids, called 
hydrates, may form at temperatures 
well above 32 deg, the freezing tem 
perature of water. The formation of 
hydrates in gas transmission lines ma 
reduce or completely stop gas flow 
This problem is solved by removin; 
water vapor from the gas before 
tempting to flow gas at high pressure 
Accordingly, prior to pumping ga 















FIG. 4. Left, cooling tower, water separator, compressor house, 


FIG. 5. 


and regeration gas heater. Large instrument at right is 
the indicating flow controller on the fuel gas line to the 
heater. Two instruments at left are the indicating flow 
and pressure transmitters. 


Right, central control room housing timing system that 
switches dehydrators and miscellaneous recording instru- 


ments. Top instrument on control board is excess tem 
perature controller. At left in center row is the controller 
which resets index of flow controller of heater fuel gas 
line. Strip chart recorder logs eight key temperatures in 
system. The two instruments flanking instrument air pres 
sure gage are two pen recorders for flows and pressures 
in wet gas inlet header and cool regeneration gas in 
let line. 
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an-Wisconsin Pipeline Company 





Assures power for 


repeater stations 
with ONAN 


Standby Electric Plants 


Microwave radio handles communications 
for the Michigan-Wisconsin pipeline which 
carries natural gas from Texas fields through - 
out Wisconsin and Michigan. 

Of the 60 repeater stations in the system, 
53 are unattended and are equipped with 
Onan Standby Electric Plants and Onan 
a Automatic Line Transfer Controls. When 
k es, - commercial power is interrupted, the Onan 
; % . plants start automatically and supply power 
Boe ; | for operating microwave equipment. 
ae Most of the Onan units are Model 305CK 
. | electric plants of 3,500-watt capacity. This 
model, together with the Onan 5 and 10K W 
“CW” electric plants have built-in advantages 
for microwave standby service. They are air- 
cooled, extremely compact, and dependable. 

If you have a problem in standby power, 
write our sales engineers. Onan builds elec- 
tric plants for every need . . . from 400 to 
55,000 watts. 


















































Onan Model 305CK shown installed in the repeater station at 
Waukesha, Wisconsin. Bottled gas is used for fuel. 





NEW AUTOMATIC MICROWAVE 
LINE TRANSFER CONTROL 


This new control facilitates testing of all 
control components as well as the engine 
¢generator set. Momentary contact switch 
transfers load from commercial power to 
the generating plant with only 1/10th 
second interruption. Generator can be ex- 
ercised by itself if desired. Control in 
corporates time-delay starting, stopping 
Voltage sensitive relays, both on the com- 
mercial line and on generator output, assure 
correct voltage before transferring load. 





iC: 5 Write for literature and specifications 


ELECTRIC PLANTS 


D. W. ONAN & SONS INC. 


3289 University Ave. S. E. Minneapolis 14, Minnesota 
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from Texas, water vapor is removed 
and gas reaches the storage fields free 
from water vapor. 

Upon injection and storage of the gas 
in the underground field, the gas again 
picks up water from the reservoir, and 
removal of the water vapor is neces- 
sary before the gas can be transmitted 
to market. This is accomplished by the 
use of dehydrators located at the stor- 
age fields. These dehydration stations 
must be foolproof in their operation— 
and never fail, for a stoppage of gas 
flow on a cold winter day would be 
disastrous to the people of Detroit, and 
other customers of Michigan Consoli- 
dated depending on gas from storage to 
heat their homes. 

Dehydration is done in the 5 packed 
vessels, illustrated, each about 20 ft 
high and 5% ft in diameter. Gas is 
passed through these vessels, then to a 
compressor station, and then on to De- 
troit. As the packing in the dehydrator 
becomes saturated, the vessel is taken 
off the line, and dried out. Generally, 
there are three vessels on the line, and 
two on the drying cycle, with all action 
controlled automatically on a_ time 
basis. Engineering for the dehydration 
plant was done by Ford, Bacon, and 
Davis, Inc. 


Five Dehydrators Used 

The schematic piping diagram indi- 
cates the over-all operation of the de- 
hydration plant. With this arrangement, 
dehydrators 1, 2, and 3 are on the on- 
stream gas drying cycle, while 4 and 5 
are on the regeneration cycle. 

Dehydrator No. 4 is passing cool re- 
generation gas, while No. 5 is being 
dried out with hot regeneration gas. 
After a set time interval, No. 4 will go 
on stream, No. 5 will switch to pass 
cool regeneration gas, and one of the 
first three dehydrators, will start to pass 
hot regeneration gas. 

Each dehydrator is identical—the 
size, appearance, construction, and in- 
strumentation of each are the same. 
Wet gas inlet risers extend from the 
buried wet gas header to a point near 
the tops of the dehydrators. Pressure 
gages, placed on the dehydrator side of 
the automatic inlet valves, are mounted 
iow enough to be seen easily by out- 
side personnel. A rotameter placed on 
the header side of the inlet valve pro- 
vides a visual check on wet gas flow. 
Dried gas is returned directly to the 
buried dry gas header through the auto- 
matic outlet valve. 

Thermocouples mounted in the re- 
generator gas outlets lead to an eight- 
record strip chart potentiometer,’ 
where temperatures of hot and cold 
regeneration gases from the dehydra- 
tors are automatically charted. A blow- 
off line and hand valve, in addition to 
the rupture disc mentioned earlier, 
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completes the control picture of the 
dehydrators. 


270 Deg of Cooling 

The cooling tower is a Fluor Ben- 
tube* design. Temperature differential 
across the tower is approximately 270 
deg, the hot gas at about 350 F being 
cooled to 70 or 80 F. A hand valve is 
provided on one of the spray headers 
for winter by-pass. Thermometers, not 
shown in the schematic drawing, meas- 
ure inlet and outlet temperatures of hot 
regeneration gas. 

The water separator is equipped with 
a level gage glass, relief valve, and blow 
down or drain traps and valving. 


Cascade Control Needed 

The furnace used to heat the regen- 
eration gas is a vertical heater with a 
capacity of 3,100,000 Btu per hr. As 
mentioned earlier, both excess gas tem- 
perature and flame failure protection 
devices are employed. Either of these 
will shut off the flow of regeneration 
gas to the heater as well as the fuel 
gas, and will sound an alarm in the 
control room. 

The thermocouple of a temperat- 
ture controller* is mounted in the hot 
gas outlet line. This circular chart con- 
troller is used in a cascade type arrange- 
ment to set the control index of a in- 
dicating flow controller‘ in the fuel gas 
line. The valve actuated by this flow 
controller is mounted in the fuel line 
just ahead of the solenoid valve that 
shuts off fuel gas in case of flame fail+ 
ure or excess flue gas temperature. A 
fuel gas regulator and by-pass is used 
to maintain proper fuel gas tempera- 
ture. 

Temperature of the wet gas in from 
the storage field is recorded on a strip 
chart recorder.* Also mounted in the 
wet gas inlet line are the orifice plate 
and pressure tap leading to a indicat- 
ing flow transmitter! and an indicating 
pressure transmitter. These two instru- 
ments, mounted side by side near the 
main inlet, transmit to a two-pen re- 
corder (FR-1, PR-1) mounted in the 
control room. A similar set of flow 
(FIT-2) and pressure (PIT-2) trans- 
mitters is connected into the cool re- 
generation gas line from the compres- 
sor to the cool inlet header. These in- 
struments also transmit to a two-pen 
recorder (FR-2, PR-2) in the control 
room. 

No effort has been spared to make 
the Austin field dehydration plant one 
of the most efficient and safe-operating 
plants in existence. Cool dry gas is sup- 
plied to the main compresors all year 
round, in the quantities needed, with 
no interruptions. 





“Brown-ElectroniK. 

*Trade Mark, Fluor Corporation. 
*ElectroniK. 

‘Brown. 
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or in the future of your c/w pipe? 


SPI is the only c/w company that steel grit 
cleans every piece of pipe, regardless of size, 
because steel grit cleaning produces the perfect 
surface to bond the coatings to the steel. 
Bond performance, over the years, is better. 


If you want holidays for yourself, and not for 
your pipe, have it coated and wrapped at SPI 
under ideal conditions. 
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Viscosity and Fluid Fricti 
Calculation Fundamental 
Tired of looking through handbooks and 
reference manuals for information? Here's 
a concise guide to viscosity and fluid fric- 
tion theory, symbols, and calculations 
Carl W. Boegehold 
THE VISCOSITY OF A FLUID, LIQUID, OR 
The following symbols and Equations gas is that property that tends to resist 
—_ din thi ticl L Vv: relative motion of its particles. The unit 
oe we sat — a ee of viscosity is defined as follows. As- 
discussing viscosity and describ- D 2g sume two parallel plates of equal area 
ing methods of calculating the a 12L V* unit distance apart and the space be- 
ee et ae es tween filled with fluid. A force is ap- 
friction of flow and fluid in pipes. “8 , 
GPM plied to move the upper plate at unit 
aV= a5 & velocity parallel to the lower fixed plate. 
Symbols y te When the force is unit force per unit 
; _— ; 3. R — 12? See page D-64 area, the fluid has unit viscosity. 
h= oie ae in " ee When the distance apart is 1 cm, the 
feet head of the flui Vds velocity 1 cm per second and the force 
H = Feet head loss per 100 ft 4.R= ._ 7740 1 dyne per sq cm, the viscosity is | 
of pipe poise. 
P = Pressure loss in Ib per sq 5S v¥= bl Similarly, when the units are 1 ft, | 
in. per 100 ft of pipe : or SUS ab ft per sec. and 1 Ib per sq ft, the vis- 
L = Length of pipe in feet ‘os SUS for SUS above 300. cosity is 1 English unit. No name has 
D = Aver: int 1 di 4.62 See Table 1 for SUS been given this unit. 
Oe , : There are two other possible units. 
eter of pipe in feet 300 and below . . f , 
. '. ; 64 One is metric, using 1 gram force, and 
é= Average internal diam- 1. tme<n the other English, using 1 poundal 
eter of pipe in inches et) force, but these are rarely used. 
V = Average velocity in pipe Laminar flow below The flow condition used in defining 
in ft per sec. Reynolds Number 1400 the unit of viscosity is similar to that 
g = Gravity constant = 32.2 8 H- 1543 ii flow in a lubricated bearing or is ogee 
ft per sec? d’s mately that occurring in a deep we 
€ = Friction factor . 18.67f V2 aati centrifugal pump, where a “er is r0- 
f= ent flov ince tee alk tee a. ; 
u = Absolute viscosity in cen- d tating in ofl in an enclosing tube. " 
ain 0668 Vu The most common use of viscosity 
'P ee ; — 10. P=- laminar flow is in connection with the flow of 
7= Kinematic viscosity in d° liquids in circular pipes. For a tube | 
centistokes 1 Pe 8.08 f V*s 7 ee cm inside diameter, 1 cm long, velocity 
SUS = Kinematic viscosity in : i a 1 cm per sec, and viscosity 1 poise, the 
Saybolt Universal Sec- Cross sectional area friction loss is 32 dynes per sq cm. 
onds 12, r= ee oe The poise and English unit defined 
p = Density, mass per unit d P above are units of “absolute viscosity” 
volume = ¥ and are a direct measure of the vis- 
s = Specific gravit ; —_ bie: cosity. Another unit is “kinematic vis- 
R — mh micas A for circular cross section cosity”; this is simply the ratio of ab- 
od +: amma esceal 13. y = 92900 x English kine- solute viscosity divided by the mass 
r = Hydraulic radius matic viscosity) 
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TABLE 1. Viscosity conversion. 








Above 300 SUS, centistokes = —— 
4.62 


Above the range of this table 
SUS=9.83 SFS 
=1.142 Redwood #1 (Standard) 
=12 48 Redwood #2 (Admiralty) 
=34.8 Degrees Engler 


Degrees Barbey 








Viscosity Relations for Table 1 





SUS to centistokes based on ASTM D-446-39 

















SUS 
Above 300 SUS, Centistokes = 
4.62 
SFS centistokes based on ASTM D-666-44 
SFS 
Above 200 SFS, Centistokes = 
47 
Redwood #1 seconds 179 
When 34<t>100 Centistokes=.260 t———— 
t 
50 
When t>100 Centistokes=.247 t— 
t 
Redwood #2 seconds 2000 
(Admiralty) Centistokes = 2.7 t————- 
t 
374 
Engler seconds Centistokes=.147 t— 
t 
t 
Degrees = 
5200 
Barbey degrees Centistokes= 


Barbey deg. 
Redwood & Engler equations from Marks Hand- 
book Page 231 Fifth Edition. 

Barbey equation from Texas Company “Lubri- 
cation” May 1950, Page 56. 











, u, , 
per unit volume . Its reciprocal 





p 
appears in equation 3 for the Reynolds 
Number. When u, is in poises and p is 


; u u 
in grams per cu cm,— =—and the 
p S 


kinematic viscosity is in stokes. When 
u, is in English units and p is in 





lb per cu ft u, u, , 
——____ _, i = the kine- 
=. eee 
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Savbolt Saybolt 

Universal Kinematic Furol Redwood 1 Redwood 2 

Seronds Viscosity Seconds (Standard) (Admiralty) Degrees Degrees 
sus Centistokes SFS Seconds Seconds Engler Barbey 
31 1.00 29 1.00 5200 
35 2.70 32 1.18 1925 
40 4.30 35.8 1.31 1210 
50 7.40 44.1 1.59 702 
60 10.3 52.7 1.88 505 
70 13.1 61.5 2.18 397 
80 15.7 70.2 2.47 331 
90 18.2 78.7 2.77 286 
100 20.6 87.1 3.05 252 
150 32.1 131.5 4.48 162 
200 43.2 176 5.89 120 
250 54.0 27.8 219 7.29 96.2 
300 65.0 32.7 264 8.73 80.0 
400 86.6 42.5 350 11.50 60.0 
500 108 52.2 438 53.8 14.35 48.0 
600 130 62.2 526 64.0 17.25 40.0 
700 152 72.4 613 69.6 20.1 34.3 
800 173 82.1 700 74.0 23.0 30.0 
900 195 92.4 788 84.0 25.9 26.6 
1000 217 102.6 876 88.7 28.7 24.0 
1500 325 153 1310 126 43.1 16.0 
2000 433 203 1750 165 57.5 12.0 
2500 541 254 2190 204 71.8 9.6 
3000 649 305 2630 243 86.2 8.0 
4000 866 407 3500 323 115 6.0 
5000 1082 4380 402 143.5 4.8 
6000 1300 611 5260 483 172.5 4.0 
7000 1515 712 6130 560 201 3.43 
8000 1730 815 7000 640 230 3.00 
9000 1950 916 7880 722 259 2.66 
10000 2165 1020 8760 802 287 2.40 
15000 3250 1525 13100 1203 431 1.60 
20000 4330 2035 17500 1604 575 1.20 

SUS 


matic viscosity is in English units. 
The metric units are generally pre- 
terred. The poise and stoke are some- 


ey 
what large and units ———~ as large 


100 
called the centipoise and centistoke are 
used for liquids of low viscosity. The 
English units are too large, one kine- 
matic English unit is 92,900 times as 
large as one centistoke. Water at 68.4 
F has a kinematic viscosity of 1 centi- 
stoke or of .00001076 in English units. 
Using the English unit is about as awk- 
ward as using .0000158 miles instead of 
| inch on a drawing. 

The viscosity in Saybolt Universal 
Seconds (SUS) is a measure of kine- 
matic viscosity. The relation of this 
and other units to centistokes is given 
by equation 6 and Table 1. 

In considering the relation between 
different units of measurement, it 
should be noted that there are two ways 
of stating the relation. 

Case 1. The relative size of the units 
as 1 foot = 12 inches. 

Case 2. The relative number of units 
in a given quantity as inches = 12 x 
feet. 

This distinction usually causes no 
trouble with familiar units, but can 
easily cause confusion when compar- 
ing unfamiliar units such as the metric 
and English units of viscosity. 

The above statements about the size 
cf English units and the viscosity of 
water are Case 1. 


If we stated “viscosity in English 
units = .00001076 centipoises,’ we 
would have Case 2. The equations listed 
separately are Case 2. 

Dimensional analysis expresses rela- 
tions in terms of the basic dimensions 
where: 


L = Length 


T = Time 
M = Mass 
An alternate system uses F = Force 
instead of M = Mass. The relation be 
' ML 
tween the two is F = 1: 


Like the man who discovered he had 
been talking prose all his life, we find 
we have been using these dimensional 
relations right along. Thus velocity in 


=" a 
ft per sec is, acceleration in ft per 


ee, . 
sec” is ——, volume is L’, etc. 
T2 
The units of viscosity can be similar- 
ly expressed, derived from the defini- 


tions. Thus absolute viscosity is 


; ; M . 
in the force system and UT” the mass 


‘ , ae 
system. Kinematic viscosity is 7 in 
either system. 

Where no specific name has been 
given a viscosity, as for the English 
units, the unit is described in dimen- 
sional terms. Thus English absolute vis 

... pounds force x seconds 
cosily 1s = O1 

sq ft 





slugs mass 
feet x seconds" 
sq ft 
sec 


English kinematic 





viscosity is 





; dynes x seconds 
Poises are — or 

sq cm 
grams mass 

cm sec 
sq cm 

sec 

This will explain the units described 
on page 230 of Marks’ Handbook, 
Fifth Edition or page 244 Fourth Edi- 
tion. 

Viscosity of a liquid is measured by 
several methods. The Saybolt (U. S.), 
Redwood (English) and Engler (Ger- 
man) viscosimeters measure the time of 
flow of a specific quantity of the liquid 
through a small short tube with a gray 
ity head. The Barbey Ixometet 
(French) has a long flow tube restricted 
by a steel rod along its axis. This tn- 
strument measures the flow rate per 
hour under a fixed gravity head. Since 
the specific gravity is involved, these 
instruments all measure kinematic vis- 
cosity. 





Stokes are 
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TABLE 2. Friction factors 
Turbulent flow 
New steel pipe 























































ratio is called the Reynolds Number as 
per equation 3. The Reynolds Number 
is sometimes called a dimensionless 





ratio. 
—s x 3 im 1% 2 244 3 4 6 3 10 12 This means that it has an inherent Pry 
ID. .622 .824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 6.065 7.981 10.02 11.938 value that is independent of the system : 
pon ay of dimensions used. Take the simple Re 
thousands Factor case of the ratio of length and width tho 


1.4 047.04 045.045.045.045 0450404505 OMS OHSS 5 , 
(047 1046 1046 «= 1046 «045-1045 = 10451045 10451045045 = 1045045 ait d 

3 (047 046 1046 © 046 «1045 1045) 1045 1045045 = 1045045 10451045 of a desk top 5 ft by 3 ft. The ratio a 
4 044 043 «1042 «1042-1042 041 «0411041041041 041041041 y 
5 041 .041 .040 .040 .040 .039 .039 .039 039 .038 .038 .039 039 and remains the same whether meas- f 
6 040 1039 1038 1038 037 «= 1088-«S 037 «1037 «087 036 «= 1036 = 036.036 a ; 
8 037 1087 1036 1036 «= 0851035035) 034 = 1034 = 1034S .034 034.084 ured in feet, inches, centimeters, or 
10 036 1035 «1034 «= 1034 —« 1033) «1033S 033«S 1032S 082 032 )= 1032S. 082.082 cca Ss nani a 

15 033 1033 1031 031 «©0381 += 1030S 030» 0229S 029 029.029.029.029 meters. Expressed in dimensional sym- 
20 1082 (031 030 1029 029 [028 1028 028 028 027 027 027 = .027 - A i } 
30 031 1029 028 1028 027 026 «= 026. «= 026 «S026. «S 025.025.025.025 ols we have —-= 1, this indicate 
40 "030 1029 1027 (027 1026 ©= 1025S 025 «= 1024 «S024 = 1024 «= 023.028.0238 L , dicates a 
50 020-028 «1027 «= 026. «1025 « 024 «= 024 «= 1023S 023.023.022.022 022 ' ' ; 
60 1020 .028 026 025 1025 024 023 1023 1022 «1022022021021 dimensionless ratio. 
80 028 1027 1026 1025 024 023 (022 022 .021 021 021 020 .020 VD 
100 028 1027 1025 024 1023 1022 .022 021 1021 020 020 «=.020 =. 019 te ae ee } 
150 028 1026 .025 .023 023 .022 .021 .020 .020 .019 .019 018 018 Now express R = a oe 7 
200 (028 (026 024 023 022 (021 1020 1020 019 018 018 017 .017 u, 
300 027 .025 024 1023 022 021 1020 (019 018 018 017 017 —.016 sa 
400 1027 1025 024 1023 1022 020 1020 (019 018 017 017 016 = .016 ame method. ; 
500 1027 1025 1024 1022 022 1020 1020 019 018 017 016 = 016. = 015 
600 027 .025 024 (022 022 .020 019 019 018 017 016 015 = .015 = —xLx-—-=1 ) 
300 027 1025 1024 022 021 1020 019 018 += 017-016) 016-015. O15 T L? } 


1000 .027 .025 .023 022 021 .020 -019 018 .017 .016 .016 015 -015 
1500 .027 .025 .023 .022 021 .020 .019 .018 017 016 -015 015 .014 
2000 .027 .025 .023 022 .021 .020 019 .018 017 016 015 -015 .014 
3000 .027 .025 .023 .022 .021 .020 019 018 .017 016 015 -014 014 
4000 .027 .025 .023 .022 021 .020 019 .018 017 016 015 014 .014 
5000 .027 .025 .023 .022 .021 .020 019 -018 .017 .016 015 -014 -014 


Thus this ratio has the same value 
for any system of measurement, pro- } 
vided the several quantities are ex- | 





r 
. . . | 
pressed in consistent units. ; 
For a Reynolds Number of 6000, the following factors should be used: 6-in., .0155; 8-in., .0145; 10-in., .014; and 12-in., .0135. . : age | 
_ Above factors based on curves in Friction Factors for Pipe Flow by Professor Lewis F. Moody in Transactions of the ASME For the metric system, this would 
November, 1944. aa . mean velocity (V,) in cm per sec, di- ! 


ameter (D,) in cm, density (p) in grams 










Another method is to spin a disc or Fluid Friction per cu cm, and viscosity (u,) in poises, 

cylinder in the liquid at a known speed The basic equation is 1. or la. The a unit based on the dyne and cm. Sim- 
and measure the torque. The Brook- friction factor f varies with a ratio con- ilarly for the English system this would (3: 
field Viscometer is of this type and sisting of velocity, diameter, weight per mean velocity (V,) in ft per sec, di- Er 
measures the absolute viscosity. cubic unit, and absolute viscosity. This ameter (D,) in feet, density (p) in slugs an 
set 









For Pipeline 
Construction 


ANYWHERE 


Sheehan has the equipment 
—the men—the experience 
of many jobs successfully 
completed. For your pipeline 
construction, call Sheehan. 


HEEHAN 


PIPELINE CONSTRUCTION CO. 
TULSA, OKLAHOMA 
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TABLE 3. Friction factors 
Turbulent flow 
New steel pipe 





Pipe size 14 16 18 20 
LD. 13.5 15.375 17.375 19.375 

Reynolds 

pumber in Factorf 

thousands 
1.4 044 044 044 .044 
2 .044 .044 .044 .044 
3 044 .044 .044 044 
4 041 .041 041 041 
5 039 -039 039 039 
6 036 .036 -036 036 
~ 034 .034 .034 034 
10 032 .032 .032 032 
15 029 .029 029 029 
20 027 .027 027 027 
30 025 .025 025 025 
40 023 023 023 023 
50 022 .022 022 022 
60 021 021 021 021 
80 020 .020 020 020 
100 019 .019 019 019 
150 018 .018 018 018 
200 017 .017 017 017 
300 016 016 016 016 
400 016 .016 0155 015 
500 015 .015 015 015 
600 015 .015 0145 0145 
800 015 .0145 014 014 
1000 0145 .014 014 0135 
1500 014 .0135 0135 013 
2000 0135 .0135 013 013 
3000 0135 .013 013 013 
4000 0135 .013 013 0125 
5000 013 .013 0125 0125 
6000 013 .013 0125 0125 
8000 013 013 0125 0125 
10000 013 0125 0125 012 
15))0 
20000 


22 
21.375 


24 26 30 34 36 
23.375 25.375 29.375 33.375 35.375 
25.25 29.25 33.25 35.25 
044 044 044 044 044 
044 044 044 044 044 
044 044 044 044 044 
041 041 041 041 041 
039 039 039 039 039 
036 036 .036 036 036 
034 034 .034 034 034 
032 032 .032 032 032 
029 029 029 029 029 
027 027 .027 027 027 
025 025 .025 025 025 
023 023 .023 023 023 
022 022 .022 022 022 
021 021 021 021 021 
020 020 .020 020 020 
019 019 019 019 019 
018 018 .018 018 018 
017 017 .017 017 017 
016 0155 .0155 0155 0155 
015 015 015 015 015 
0145 0145 0145 0145 0145 
014 014 014 014 014 
014 0135 0135 0135 0135 
0135 0135 013 013 013 
013 013 .0125 0125 0.25 
0125 0125 0125 012 012 
0125 0125 -012 012 012 
012 012 012 0115 0115 
012 012 0115 0115 0115 
012 0115 0115 0115 0115 
012 012 0115 O11 011 
012 0115 0115 011 O11 
012 0115 .O115 011 O11 


0115 0115 0115 011 011 





For higher Reynolds Numbers, f remains constant at the lowest tabular value. 


(32.2 Ib) per cu ft and viscosity (u,) in 
English units based on the pound force 
and feet. 

We generally use velocity in ft per 
sec, diameter in inches, and viscosity in 









When you need a 
panelboard, 
permit us fo quote 
on your requirements. 
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centipoises. In the metric system p = s 
and to take care of the mixture of units 
a factor must be introduced so that we 
have equation 4 to calculate the Rey- 
nolds Number. 





for PIPED AND WIRED GRAPHIC CONTROL PANELS 


When you purchase a graphic control panel from Nelson Electric Manufacturing Company, we 
produce that panel complete! 


Na axe)\ Obecloc MANUFACTURING CO. 


TULSA, OKLAHOMA 


To obtain more information on products advertised see Page E-41 


Note that in equation 4 there appears 
; u ; ae 
the reciprocal of —. This ratio is the 


kinematic viscosity in centistokes as ex 
pressed by equation 5. 

There are two types of flow, usually 
called laminar and turbulent. In lami 
nar flow the liquid moves as if it wer 
an assembly of thin concentric tubes 
with no cross flow, and velocities in 
crease toward the center of the pipe 
The average velocity is one-half th« 
maximum velocity at the center. In tu! 
bulent flow, there is an eddying, mixing 
type of motion and the average velocity 
is 80 per cent of that at the center. 

Laminar flow exists at Reynold 
Numbers 2000 and below; turbulent 
flow at 4000 and above. In laminal 
flow, the friction factor has a simple 
relation to the Reynolds Number as 
per equation 7. 

The friction factor decreases from 
.064 at Reynolds Number 1000 to .032 
at 2000 and then jumps up to about 
.045 at 3000. The region between 2000 
and 4000 is a critical zone where the 
friction factor is indeterminate and may 
pulsate depending on flow conditions 
Therefore, for estimating purposes 
Table 2 shows friction factors that are 
on the high side for Reynolds Numbers 
1400 to 4000. In this way a decrease 
in viscosity through the critical zone 
with consequent increase in Reynolds 
Number will not cause an increase in 





Graphic panel on NELSON factory 
assembly floor. Designed for use in 
petroleum refinery, panel is 30 feet 
long. Mimic piping appears in 13 colors. 






At our factory we mount all instruments and controls. Instrumentation is piped to bulkhead 
fittings and wired to terminal blocks as required. All graphic symbols are applied. 
Inspection of the entire asserably is most exacting. 


The panel is then shipped to your plant site as a completed unit, ready to install 










217 N. DETROIT AVE. 








TELEPHONE 2-5131 
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friction above that estimated. 

In turbulent flow there is also a def- 
inite relation between friction factor 
and Reynolds Number, but not so sim- 
ple as in laminar flow. For very smooth 
pipe, there is a single value of f for 
every value of R, regardless of pipe 
diameter. 

The roughness of ordinary pipe, 
however, has an increasing influence 
as the pipe size decreases. Therefore, 
for any value of R there is a different f 
for each size pipe. The relation between 
R and f in turbulent flow must be ex- 
pressed by a series of curves or a tabu- 
lation as per Table 2. Note that as R 
increases, f decreases more slowly un- 
til at high values of R, f becomes con- 
stant. 

Now for laminar flow take equation 
la where: 








12L V- 
n= f 
d 2g 
and substitute 
64 64u 


= 10 and f — - R ~ Vds 7740 
and we obtain equation 8. 

R must be calculated to determine if 
the flow is laminar but f need not be 
directly calculated to determine the 
friction for laminar flow. 

For turbulent flow, start again with 
equation la as above and substitute: 


INSTALL 


peak performance 


INTO YOUR 


compressors 


(AIR « GAS * AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 
costs can be built into 
your oldest, and of 
course your newest, 
compressors by the 


installation of 
VOSS VALVES. 
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VOSS VALVES /\ H.H. VOSS Co., Inc. 785 East 144th Street, New York 54, N. Y. 


L = 100 and we obtain equation 9. 
Now in equation 8 and 9 substitute 


* 
H = x 2.31 
s 


10 and 11. 

The friction factors are based on the 
average results of many tests. Individ- 
ual cases may be 5 to 10 per cent 
higher; therefore, in estimating, add 10 
per cent to the calculated figures. For 
old pipe, a further safety factor should 
be added. 

Equation la applies to pipes with cir- 
cular cross section. A more general 
form for non-circular cross sections 
can be based on the hydraulic radius 
(r) which is defined by equation 12. For 
a circular pipe, d = 4r, so that 4r sub- 
stituted for d in equations 8 to 11 pro- 
vides a means for calculating friction 
loss for special shapes of conduits. 

In laminar flow this holds only for 
shapes that do not vary too widely from 
the circular. For rectangular or annular 
shapes the friction may be as much as 
50 per cent more than for circular 
shapes of the same hydraulic radius. 


and we obtain equations 


Examples 

Given 200 gpm oil at s = .80, 4-in. 
pipe, viscosity (a) 400 centipoises and 
(b) 25 centipoises. What is head and 
pressure loss per 100 ft of pipe? 
















THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
M 20 to 60% more valve area 
M less power consumption 

M minimum pressure loss 

M normal discharge temperature 
lower operating costs 

M utmost safety 


Our detailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and 
speed of your machine. 









LVES 


REG. U.S. PAT. OFF. 


To obtain more information on products advertised see Page E-41 
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” 200 oul 
(a) v= 2.45 x 4.026 
: . Eq.2 
R= 
5.04 x 4.026 x .80 x 7740 — 
~ 400 hi 
1543 x 5.04 x 400 
4.0262 « .80 
=2iftt ... Eqs 
_ 0668 x 5.04 x 400 
— ss 40262 
8.3 Ib Eq. 10 


Adding 10 per cent, H = 264 
ft and P = 9.2 Ib 


(b) R= 
5.04 x 4.026 x .80 x 7740 eae 
= 5050 
25 
Eq. 4 
i= 69 Table | 


18.67 x .039 x 5.04 


4.026. 
- 4.6 ft Eq. 9 
—_ 8.08 x .039 «x 5.042 x 80 
a ~— 4.026 
1.59 Ib. Eq. 11 
Adding 10 per cent, H = 5.1 ft 


and P = 1.75 lb 


Using the above data, there can be 
constructed a chart of curves for each 
size pipe so that the type of flow can 
be determined and the friction loss per 
100 ft can be read directly. This has 
been done by the Hydraulic Institute 
and published in a pamphlet entitled 
“Pipe Friction.” ket 
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HERE’S HOW MOTOROLA 2-WAY RADIO 


saves hundreds of MILES and dozens of MAN-HOURS 





HERE'S HOW MOTOROLA INCREASES PROFITS 


By slashing non-productive driving time up to 
50% over your entire operation, Motorola 2-way 
radio will help you and your workers put that 
time to better use. Auto expenses are cut in 
half, too. 


Supervisors do more supervising and less driv- 
ing, and can be reached at all times, in office or 
car. Reports from rigs and wells are radioed in, 
and emergencies get immediate action. The en- 
tire operation is welded together into one more 
efficient, greater profit-making unit. 


2-WAY RADIO 


Motorola Communications & Electronics,. Inc. 


yh an @) ae, On4e) 10) 0. 
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EVERY DAY 


HERE'S WHY ONLY MOTOROLA CAN DO IT SO WELL 


VERSATILE: Motorola produces the greatest variety of 2-way radio equipment 
available . . . portable, mobile and base station equipment are combined to form 
a custom-made system at production line prices. 

RUGGED: Motorola equipment is built to take the severe beating that any oil field 
work imposes on it . . . to deliver when needed most. Motorola radio is field 
tested and proved for long life, dependability and economy. 

EXCLUSIVE FEATURES: The pioneer and leader, Motorola, offers more exclusive 
advantages and features—truly the quality 2-way radio. 

SERVICE: There is a Motorola Service Station near you. Motorola offers the most 
complete national service set-up—700 Authorized Service Stations, strategically 
located and on call 24 hours a day . . . implementing optional Motorola Mainte- 
nance agreements, assuring the fastest, most dependable service available. 


Motorola consistently supplies more mobile radio ; 

than all others combined— : 
proof of acceptance, experience and quality. a 
The only COMPLETE radio communications service — : 
specialized engineering ... product... customer service ... . 


parts ...installation ... maintenance... finance. 
“The best costs you less — specify Motorola”. 


@eecoeeeeoevoevoevoevoe ee oes eoeoeoeeeeeeeeeeeeeeeeeeeeneee 


To obtain more information on products advertised see Page E-41 D-67 
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Tue FIELD ENGINEER IS OFTEN FACED WITH THE NECESSITY 
of reaching a figure in the field that will be accurate enough 
for use at the moment, even though it may not be exact. In 
the office, with a group of handbooks, with calculating ma- 
chines, with the curves he may have accumulated over the 
years, these estimates are usually simple. 

In the field, however, he must rely almost entirely upon the 
information which he can carry in his pocket, or, better, in his 
head. In this discussion, suggestions will be made that have 
been found of value, and it is hoped that they will, in turn, 
lead the ingenuity of the reader to develop others. 

Realizing that he will have occasion to make these field esti- 
mates, the engineer should, while in the office, prepare for 
them. This is not difficult, and the effort will be well worth the 
time and trouble required. A typical problem, which the gas 
pipeliner must often meet, is that of the amount of gas in a 
section of line. The formula generally used in this determina- 


tion is 
. d \? P. 
V=% x*x(+5) «1x (=)! 
where 


V = volume, cubic feet 
d = inside diameter of pipe line, inches 


1 = length of pipe line in feet 
P, = pressure in the pipe line, psia 
P,, = pressure base in use, psia 


This formula offers no difficulty in the office, but if used 
in the field, during a heavy rain, it offers somewhat more 
difficulty. It is suggested that during a day in the office, the 
formula may be adapted to field use in the following manner. 
Since certain of the terms have definite numerical values, 
and since others have values which are fixed by agreement, 
we may group these terms into a single value for convenience. 





*Consulting engineer, Leonard, Texas. 
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First we will group 
“4 X 3.1416 & Ysa X Ys.7 = 0.000371031 
If we put this value into the formula, we will now have 
V = 0.000371031 « d? «1 P 


But we will seldom if ever, have occasion to want the vol- 
ume of gas in a single foot of line, so we will write the 
formula for a unit of length better suited to our need in the 
field, say a length of 1000 ft, giving 


V= 0.371031 « d? «1 P 
Where 
V = cubic feet 
| = length of the pipe line, in thousands of feet 


The most common unit of length is the mile, so we may 
write 
V = 1.95904 « d®?«* PX 1 
where 
V = cubic feet 


1 = length of the pipe line, in miles 


An examination of the factors indicates that we will not 
be in serious error if we round off the values, writing 0.4 for 
0.371, and 2.0 for 1.959. 


We now have for the volume of gas in one mile of pipe 
¥= 2X Px 


In this, the value of d is the internal diameter of the pipe: 
but for the larger pipe sizes, there is no serious error in letting 
d be the nominal pipe size. Take the case of nominal 16-in., 
0.5-in. wall, the nominal pipe size, or 16, squared is 256; 
the actual id. of 15 squared, is 225. The difference is 31, 
or an error of about 14 per cent. 

In the case of 24-in. nominal, with the same wall, the error 
is about 9 per cent So, in the range of pipe sizes normally 
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used in transmission lines, the accuracy of the short cut can 
be either neglected, or rounded off at about 10 per cent. The 
other factors, such as temperature effects, fugacity, and the 
like will usually tend to reduce the actual error. 

This same formula lends itself nicely to use in the situa- 
tion, where a section of line must be shut in for repairs, and 
it is necessary to estimate the length of time service can be 
continued from the gas in storage in the line. In this case, the 
value of P to be used is the difference between the line pres- 
sure at the time of the shut-down, and the lowest safe pressure 
to which it may be reduced. Or, if the consumption from the 
line is known, the downtime can be estimated, and from the 
formula, it is possible to determine whether or not the pres- 
sure will be ample to serve the customers during the shut 
down. 

WHERE THE LINE IS CARRYING OIL, OR SOME OTHER LIQUID, 
the effect of pressure is eliminated, and the formula assumes 
a slightly different form. The basic formula, for volume in 


cubic feet, is 
V a ly B4 T ~ ‘a ‘ ee 


where all values are the same as in the basic formula for gas. 


The practice in handling liquids rarely calls for volume. 


in cu ft, so it is necessary to convert this formula to the 
units desired. We will convert first to gallons, since this is 
the most common unit. Since one cu ft is equal to 7.480519 
gal, if V is desired in gallons we will have 


V = 7.480519 & %4 “(43) <1, or 


V = 0.0407999 x d x | 
For a unit length of 1000 ft, with the volume in gallons, 
V = 40.7999 x dX 1 
This is a factor nearly equal to the number of gallons in 
one barrel of oil, so for a quick figure in barrels, we might use 
VYoa2¢ 
where V is the number of barrels in 1000 ft of the line. 
For a unit of length of one mile the factor will become 
for the case, where the capacity is wanted in gallons: 


V = 5280 X 7.480519 X %4 Xa X (Gaz)! 


V = 215.423 kK @ X 1 
which, when rounded off gives a very convenient figure for 
field use. 


IF ONE KEEPS IN MIND THE APPROXIMATE MAGNITUDE OF 
the errors in rounding off the factors, there is no reason for 
hesitancy in making use of such simplified methods. It might 
be well to remember, also, that any formula which may be 
used in finding the capacity of a pipe line, may also be used 
to find the capacity of a circular vertical tank. 

In the calculations made above, z was taken equal to 
3.1416. This is rarely justified in the field. Use of 3% is 
normally just as the measurements can justify. The figure 
3.1416 is exact to four decimal places, but how many field 
measurements, made with a tape, or a rule, are exact to one- 
ten-thousandths? The value 34; may be used mentally, which 
is certainly a point in its favor. 

The field engineer should miss no opportunity to make 
use of one of the short cuts and rules that make mental calcu- 
lations possible. In squaring two, or more, digit numbers 
there is such a device, often overlooked. 

Many engineers fail to apply the binominal theorem in 
such cases. This theorem which is written in two ways is 

(a + b)? = a? + 2ab-+ bd 
(a—b)? = a®?— 2ab + b* 

Either of these may be used, the choice depending upon 

the individual. Suppose that we wish to apply the formula 
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for barrels of liquid to a tank 68 in. in diameter. To find the 
value of 68 squared, try this method 


68 = 70 —2 
(70 — 2)? = 4900 — 280 + 4 = 4624 


or it might be done 
(60 + 8) = 3600 + 960 + 65 = 4624 


With only a small amount of practice one soon bcomes 
adept, and much time is saved. 
WHILE DISCUSSING SQUARES, IT MIGHT BE IN ORDER TO TOUCH 
upon the application of the laws of exponents. Here again 
many fail to make full use of the methods available. The 
principle operations using exponents are outlined below: 


An x Am = An+m 
Av = Am = An—m 
(An)m = Amn 


In the above, A is any number, and n and m are any 
exponents. To further clarify what is to follow, consider that 
if 

x+y=n 
then it must be true that A? = A*+Y. 

This use of the laws of exponents is often overlooked. It is 
often necessary to find such powers of numbers as the % in 
solving flow formulae, and it is surprising how often the cal- 
culator fails to take advantage of the fact that % is equal 
to2+%, andto 3—%. 

In other words, the square of the number times the square 
root of the number is equal to the number to the % power, or 
if preferred, the cube of the number divided by the square 
root of the number is equal to the 5% power of the number. 
Just a little time spent in deciding the relations which exist 
may save much time in performing the required calculation. 

Also of real practical value, if properly applied, is the fact 
that 

(AB) = A® X Bn 


Where the square root of a number is required, and where 
that number is greater than those tabulated in your hand- 
book, why not factor the number to obtain values within 
the range of the tables? 

Most tables in handbooks cover the numbers from | to 
1000, if you need the value of, say, 1244 to the %, it is 
equal to the product of the square roots of the selected fac- 
tors. It is more convenient to choose one factor, such that its 
root is a whole number—in this case 4 does nicely. 

If 4 is used, the other is 311. The square root of 4 is 2, 
and the square root of 311 is 17.6352; the required root is 
2 X 17.6352 or 35.2704. Cases will be met in practice where 
the number for which the root is desired may not be factored: 
this does not rule out the method, but merely calls for a 
modification. 

Take as an example the number, 7797, the square root of 
which may be found by logarithms, to be 88.3006. If the 
number is divided by 9 the result is 8663. Neglect the 
and look up the square root of 866, which is 29.4279; the 
product of this value times 3 is 88.2837, which is in erro! 
by much less than 1 per cent. 

In some cases it may be possible to use more than one 
pair of factors, but where this method is used, it is highly 
desirable to choose factors that are perfect squares, or cubes, 
as the case might be. The method suggested is probably of 
greater value for finding cube roots, than for square roots; 
because of the great difficulty in solving directly for the cube 
root. 

THE USE OF FACTORS WILL GREATLY FACILITATE MANY CA! 
culations. A good example is the term (P}— P3). This may 
be factored to (P, —P,) (P, + P,). The powers required 
may often be taken from the tables following this separa- 
tion into factors. : 

All of those formulae that the engineer uses may have the 
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numerical values combined, with definite reduction in the 
amount of labor required for the solution. Such values may 
include not only the constants appearing in the formula, but 
also, those variables that remain constant over a given set of 
calculations. 

Examples of such variables might be the pressure and tem- 
perature bases in use on a given pipe line system, the specific 
gravity, the fugacity factors, and so on in a specific set of cal- 
culations. 

The use of a pocket book is recommended. Set down in it 

the intermediate values found for use in the solution of your 
problems, and it will often result in your having a nearly 
complete set of solutions for a given set of conditions. Fill 
in the gaps and a valuable set of tabulated data results. This 
is especially true of pipe line flow calculations, the calcula- 
tion of orifice meter coefficients, and the like. When you 
have a group of such calculations to make, a check should be 
made to find those terms common to all members of the 
group. 
QUITE OFTEN IT IS NECESSARY TO MAKE USE OF FRACTIONAL 
roots that can only be found with logarithms. A familiar 
example is the determination of the pipe diameter required 
for a given gas flow rate over a stated distance, in this prob- 
lem, if Weymouth’s formula is used, the value of Q to the % 
power is required. 

In designing a gathering or a distribution system, where 
various flow rates are to be considered, this may be much 
simplified by setting up a table of the various factors in your 
pocketbook. In design work, it is usually satisfactory to 
round off the volumes to the nearest millions of cubic feet, 
so if one finds and sets down the following, the calculation 
may be reduced to combining factors: 


Q (flow) d (pipe diameter) 
0.1 in 
0.25 this 
0.5 
0.75 list 
1.0 the 
2.0 equivalent 
3.0 pipe 
4.0 diameter 
5.0 required 
6.0 for 
7.0 the 
8.0 given 
9.0 gas 
10.0 flow 
100.0 rate 
1,000.0 
10,000.0 
100,000.0 
1,000,000.0 


The desired value of Q is quickly found from combinations 
of these factors. 

For a given design problem the base, or standard condi- 
tions, will be defined, and may be combined with the numeri- 
cal constant. Any other terms may be handled as was sug- 
gested for Q. It will often be the case that the result is not 
to be used as an answer but as a guide, the determination of 
the pipe size referred to above is a good example. 

It will rarely be found that the result of the calculation 
coincides with a standard pipe size. This being true, one may 
generally reduce the number of factors to that which will 
give reasonable approximations, rather than attempting to 
determine the exact value of, say, 19.7. 

The use of factors to reduce the labor of division is often 
overlooked. For most, short division is performed much 
more rapidly than is long division. Yet, it is surprising how 
few engineers factor the divisor, in order to reduce a prob- 
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lem in long division to simpler short division problems. In 
such a case as 2568 divided by 168, isn’t it much easier to 
divide successively, by 4, 6, and 7, than to write 


15.2857 


168)2568 
168 


888 
840 


480 
336 


1440 
1344 


960 
840 


1200 
1176 


24 
Using the factors, it is written like this 


4)2568 
6)642 
7)107 

15.2857 





Comparing the two it appears ridiculous not to employ the 
simpler method. 
IN MULTIPLICATION, THERE IS A METHOD THAT MAY BE USED 
to greatly reduce the labor required to obtain a product (cor- 
rect to a required number of places) of two decimals. This 
method, called contracted multiplication, is much easier 
demonstrated than explained. A typical application might 
be encountered in determining the value of d, where d is 
equal to 11.938. The logarithm of 11.938 is 1.0769316, mul- 
tiplying in the usual manner 


1.0769316 
2.667 


75385212 
64615896 
64615896 
21538632 


i 


2.8721765772 


The product will be rounded off to 2.8721766. Since only 
seven places are required in the product the contracted method 
may be used to obtain seven places only. 


1.90769316 
7662 


2.1538532 
6461590 
646159 
75385 


2.8721766 


It will be noted that in this method the multiplier is writ- 
ten backward, and with its unit figure under the last decimal 
place of the multiplicand required in the product. 

When the numbers are written in this manner, the product 
of any figure in the multiplier and the figure in the multi- 
plicand directly above it will be of the same order of value 
as the last figure to be retained in the product. 
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For this reason the first figure of each of the products is 
to be placed directly under the last retained figure of the 
multiplicand. 

In order to compensate for the part omitted, it is neces- 
sary to begin with the figure to the right of the one directly 
above any multiplier; this product is rounded off and car- 
ried; in the example, when the second figure of the multi- 
plier, 6, is used, instead of saying 6 times | are 6 and writ- 
ing down the 6, we first say, 6 times 6 are 36 and carry 4 
to the product 6, this gives 10, so we write 0 and proceed 
in the usual way. 

In the case of the last figure, 7, we first say, 7 times 3 are 
21, then 8 times 9 are 63 and 2 to carry are 65, the 5 is 
written and we again proceed in the usual manner. As the 
number of figures in the numbers increase and as the num- 
ber of places required in the product decrease, the advan- 
tages of this method obviously become greater. 

If the cross sectional area of 12-in., schedule 40 pipe was 
required in the absence of a set of log tables and a calculat- 
ing machine, and the result required to three decimal places, 
then this method would be of definite value. The factors are 


In 
) 





11.938 11.938 X 0.25 & 3.1416 


If all of the decimal places were retained, there would be 
a total of 12 places in the product. We may use the con- 
tracted method as shown below and restrict the product to 
the desired three decimal places. 


142.515 
520 


35.629 
61413 


11.9380 

83911 

119380 

11938 

'D 10744 ae 1425 
r- 358 35.629 36 
95 21 


106887 
3563 


28503 
7126 


“Tr 142.515 111.932 


Only a small amount of practice is required to become 
adept in the use of this method. Remember that the UNIT 
figure of the multiplier is to be written under the last decimal 
place to be retained in the product and the position of the 
decimal point will be fixed. Failure to place properly the unit 
figure will result in either more or less places than desired. 

The same principle may be applied to the division of deci- 
mal numbers. In every division, the first figure of the quotient 
will always be of the same order of value as that figure of 
the dividend, under which is written the product of the first 
figure in the quotient by the units figure of the divisor. 

Having determined the order of value of the first quotient 
figure, make use of as many figures of the divisor as you 
ly wish places of figures in the quotient. As an example, divide 
»d 754.347385 by 61.34775, and let the quotient contain three 
places of decimals: 


61.3477 5)754.347385(12.296 
613 48 





140 86 
122 69 





18 17 
12 27 
590 
5 52 


t- 38 
al 37 
ct 
i 
Je 





In this case the first quotient figure had an order of value 
of ‘tens,’ so a total of five figures of the divisor was re- 
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quired. Each remainder is treated as a new dividend, and in 
each following division one figure to the right hand of the 
divisor is omitted; as in the contraction of multiplication it 
is necessary to carry for the increase of the figure cut off. 

If you have any doubt of the advantage of this method, it 
is suggested that you work out the example in the usual man 
ner and compare the two. 

The work involved in division may also be approached 
by a combination of factoring and cancellation; a departure 
from the usual method of writing such problems will at times 
prove to be advantageous. Take such a problem as 9072 
divided by 1512; this may be written as follows: 


|, 











The use of the familiar method of writing the problem 
and their solutions may not be best in every case. Wheneve! 
it is possible to use an alternate method with either an in 
crease in accuracy, or ease in checking, such a change is 
justified. Use of the “accountants method” in addition is a 


' good example. 


89764 
3843 
474 
9639 





20 
20 
25 
21 
8 





103720 


It is apparent that setting down the sum of each column 
separately will allow a check for error to be made much 
more readily than is possible when the usual method is used 
In the example used the advantage is not as evident as it 
might be where many numbers must be added, as might be 
the case in finding an average of hourly observations. 

IN OBTAINING AVERAGE VALUES OF A SERIES OF OBSERVED 
data, there is a short cut which is not used as generally as it 
deserves. In those cases where the individual values do not 
vary greatly from one to the other, an assumed average, 0! 
base condition is selected and the departures from this base 
totaled; the average of the departure is taken, and applied 
to the base as indicated in the following example: 








Assumed 
Observed base Diff. Diff. 

194 188 +6 +6 
186 —2 — | 
188 0 +4 
192 +4 +8 
189 +1 +9 
187 —1 +8 
195 ' +7 +15 
189 +1 +16 
187 —!1 +15 
188 0 +15 
190 +2 +17 
193 +5 





Average difference = 22/12= 1-5/6 
Average for period= 188 + 1-5/6 = 189-5/ 



















A REVOLUTIONARY 


FOR INTERNAL CLEANING .., 


WT 
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The heart of the C-R-C internal cleaning and coating machine is 
this head which rotates at 250 rpm. The wire brushes clean the 


pipe and corrosion-resistant coating is sprayed from the guns : 

at the left. This over-all view shows the rotating 
; . : drives it through the pipe. 

The rotating head enters the pipe after it has been clamped on ° PP 
the rack to begin the cleaning-coating operation. 


| 


*Patent pending 


hi ‘drives the clean- 
Sa Gces vessch te ston CRUTCHER*ROLFS*CUMMINGS, INC. 
Coating for the spray guns 7825 KATY ROAD, HOUSTON, TEXAS * TULSA, OKLAHOMA 


is in the tank in front of 


the operator. CRC hat been Lieut till every megpor dave amen it peli mun, 


“COPON” .. . our Epon’ resin coating is used 
by C-R-C for protection and preservation of 
line pipe. 

Our chemists and engineers — working for weeks 
in close association with Mr. Jim Cummings — 
have developed and perfected the special 
“Copon” formula for the coating used in the 
revolutionary new C-R-C line pipe cleaning and 
coating process. 

“Copon” adds years to the life and usefulness 
of line pipe. 

@ It assures installation of rust-free pipe. 

@ It has exceptional tenacity, will adhere to 
metal surfaces longer and under more dif- 
ficult conditions than any other coating 
yet tested. 

It is abrasion-resistant and has proven low 
erosion rate. 

It gives positive protection against rust 
and corrosion, also the chemical effects of 
crude oil, natural gas and salt water. 

It has amazing flexibility and elasticity. 
It provides a silky smooth, even surface 
that increases line flow by reducing friction. 
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Average difference = 22/12 = 1% 

Average for period = 188 +- 156 = 189% 

The value of the assumed base may be taken at which 
every value seems convenient to the calculator, the more near- 
ly this base approaches the correct average the smaller the 
total difference will be. If the exact average is chosen this 
value will be zero. In the example above, had the base been 
taken as 190, the total difference would have been minus 2, 
and the average for the period found from 


190 — A2 = 189% 


This method is particularly advantageous in averaging the 
data on a plant log sheet, or in finding average conditions 
from a flow meter chart. 

WITH REFERENCE TO FLOW METER CHARTS, IT IS STRICTLY 
true that the average square root and the square root of the 
average are not of the same value, and may under some con- 
ditions differ considerably. Analysis of a few charts will 
serve as a guide, two typical cases are given to illustrate: 


Square root 





57 7.550 
58 7.616 
60 7.746 
61 7.810 
59 7.681 
56 7.483 
54 7.348 
53 7.280 
58 7.616 
59 7.681 
60 7.746 


63 7.973 











The average of the hourly readings is 349 divided by 12, 
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or 58.166. The square root of the average in this case jis 
\/58.166, or 7.6266. 

The average square root is 91.530 divided by 12, or 7.6275, 

There is little evidence in this case to support the rule that 
square roots of the individual hourly readings must be taken, 
Other sets of readings may produce results which make ad- 
herence to the rule mandatory. Each case should be consid- 
ered on its own merits and the calculator’s use for the value 
he obtains. Consider the following series of readings: 


Hourly reading Square root 





20 4.472 





75 8.660 
10 3.162 
15 3.873 
80 8.944 
60 7.746 
90 9.487 
18 4.243 
28 5.292 
30 5.477 
45 6.708 


72 8.485 


The average of the hourly readings is 543 divided by 12, 
or, 45.25. The square root of the average is 6.7268. The aver- 
age square root is 76,849 divided by 12, or 6.404. 

In this case the difference, which amounts to about 5 per 


- cent, may rule out the use of the square root of the average. 


If the calculation is for rough field use only, this error may 
not be considered serious. The man at the spot must decide 
the degree of accuracy required. Where pin point accuracy 
is not essential there seems no reason for performing the 
labor required by strict adherence to the rules. I 
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The maintenance supervisor must answer 
thousand questions a day, must procure supplies 
with keen direction, must look shrewdly ahead 
and take preventive steps in maintenance 
problems. Here he instructs welders on their 


mobile unit prior to a river crossing 


a 











Modern Equipment Maintenance 





Procurement, prevention, and repair 
are his job; on him depends the 


prevention of costly equipment downtime 


One of a Series 


P 880.1 


The Maintenance Supervisor 


RIDING along in a pickup over a 
freshly dozed trail, jockeying the wheel 
with his left hand to avoid soft spots, 
the maintenance supervisor uses his 
right hand to answer a Call on his radio- 
telephone. “KSA462, Burk here. Go 
ahead, John. Over.” 

The radio speaker blares out in a 
seemingly unintelligible squawk, but 
Burk’s trained ear sorts out the mes- 
sage. A few selected questions are 
necessary to learn that the dozer clear- 
ing for the right-of-way 20 miles ahead 
in the bush country is overheating and 
the operator is only getting half his 
work done. The dragline at the “rock 
cut” has a break on one side of the 
bucket and needs welding immediately. 
“Shorty” just called in to say that two 
track rollers need replacing on the 
pipelayer in Section 2. Another dozer is 
needed on the incoming haul road to 
Clear out some slides, and if there is 
another tractor available, one is needed 
to help pipe trucks through the muddy 
stretch at “Ten Mile.” 

It is a big job this fellow has, one 
that requires a lot of skill, planning, 
tact, and patience. Although he can 
probably weld the bucket, replace the 
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rollers, correct the overheating pro- 
lem on the dozer and put new brushes 
in the generator, time and distance will 
not permit one man to accomplish all 
this work at once. 

Basically, his job consists of three 
things—procurement, prevention and 
repair. More specifically, he must pro- 
cure enough suitable equipment to keep 
the many facets of a pipe line job op- 
erating. He must procure parts, lubri- 
cants and fuels to keep the many ma- 
chines operating almost continuously. 

He must establish contacts with local 
machinery dealers to be sure they know 
the types and serial numbers of ma- 
chines he is using so that they can stock 
emergency parts for those machines. 
He could unwisely tie up large amounts 
of money in spare parts when a nearby 
dealer would gladly stock them. A wise 
supervisor will invest such finances in 
adequate facilities such as service and 
grease trucks manned by competent 
and conscientious mechanics and 
troubleshooters. 

His job includes establishing, super- 
vising and enforcing a suitable pre- 


ventive maintenance program to pré 

vent costly and lengthy periods of 
equipment downtime. For the more 
popular types of equipment, he draws 
on the skills and facilities of the local 
equipment dealers and saves his own 
mechanics for troubleshooting on th« 
more complex machinery for which lo 
cal service is not always available 

His preventive maintenance pro 
gram, if it is adequate, has already 
warned him that the dozer pioneering 
in the brush needed a new fan belt, and 
a man is already on the way to install 
ii. He has asked the local equipment 
dealer to bring special tools to turn the 
collector ring on the generator, a small 
job, but one for which the maintenanc« 
supervisor does not have the prope: 
tools and equipment. He has a set of 
new or rebuilt track rollers ready so 
that they can be used to replace worn 
out rollers during idle periods. 

His preventive maintenance pro 
gram is a well-planned one scheduled 
from the “operator’s instruction book 
supplied by the manufacturer. There is 
no guess work, no short cuts, no omis 
sions. He rea!izes that the manufacture 
wrote the book and made recommenda 
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12,000 and 20,000-Ib. 
Gar Wood Winches 


the only big winches 
with the lighter weight and 
better cooling advantage 
of all-aluminum housings 


Choice of standard or low mount, 
plus all these other cost-cutting, 
performance-improved features: 


@ Fully-enclosed clutch to end 
sticking, rusting and freezing. 
Weather and dirt just can’t get in. 


@ Clutch and all other moving 
parts running in oil. Insures 
long life, reduces servicing. 


@ Built-in rope clamp which gives 
better spooling, simplifies at- 
taching and changing ropes. 
Shrouded drum flange ends dan- 
ger of snagging. No U-bolts 
necessary. 


@ Self-energizing safety brake 
which automatically stops and 
holds full-rated load. Brake is 
air-cooled and easily adjustable. 


@ Worm shaft that turns in self- 
contained ball-thrust bearings. 
No bearing adjustment is needed. 


@ Base angles which are extra rug- 
ged to take many times winch’s 
rated load. 


You can be sure, too, these new 
winches will be your “best buy.” 
Every part of them is quality-built 
and guaranteed by the world’s larg- 
est manufacturer of commercial and 
military winches. 


GW-W-4 

ey Mail coupon for all the facts. 

< —— | ™"l 
Gar Wood Industries, Inc. 

Main St., Wayne, Michigan | 


Send free literature on: l 
C] New 12,000-Ib, Winch [[] Std. Mount | 
[] New 20,000-lb. Winch [] Low Mount | 
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Maintenance supervisor keeps in touch with the entire line employing his radio- 
telephone. Although he is well qualified to handle any emergencies personally, time 
and distance prevent his being on the spot when a breakdown occurs. He uses his 
broad knowledge and experience to direct activities to his trouble-shooters 


tions that are the result of research and 
vast experience gained by noting what 
has proved to be successful for pipe 
line users all over the world. 

He knows that his time can be better 
spent enforcing a rigid preventive 
maintenance program and that is how 
he spends it. He could be the welder, 
the greaser, the mechanic, operating 





The Author 


R. R. Bessler, assistant service mana- 
ger, Caterpillar Tractor Company, joined 
the company in 
1935 as a four- 
year machinist 
apprentice. He 
was graduated 
in 1939 and was 
a foreman when 
he left in 1943 
to serve with the 
United States 
Marine Corps. 
After World 
War Il, he en- 
tered the service department where he 
became service training supervisor until 
he resigned to manage a Caterpillar 
dealer's service organization. Return- 
ing to Caterpillar in 1948, he was as- 
signed as service representative assist- 
ing dealers in the Northwest. 

In 1953 he completed a special as- 
signment with the Armed Forces in 
Korea and Japan. Upon his return to the 
United States in November, 1953, he 
was appointed to his present position. 














To obtain more information on products advertised see Page E-41 





engineer, parts hauler and purchasing 
agent, but the efficient maintenance 
supervisor directs his operation and 
lends his knowledge by supervision. 

He is rewarded day by day as he 
watches huge machines trundle over 
the ground, clearing roads and right-of- 
ways, while others follow to open up 
the earth or carry huge sections of pipe. 
Other machines follow to lift the pipe, 
wrap and coat it, and lower it beneath 
the earth where it is buried to later 
become the life line of an industry, or 
perhaps an army, navy or air force. 

When the occasional breakdown 
happens, he investigates the cause, 
learns the reason and applies it to his 
already broad experience. Methods of 
prevention develop and are put into 
practice. His program expands as does 
his supervisory efforts. 

Time is the most precious element 
the maintenance supervisor has, be- 
cause there is so little of it to devote to 
every operation of his complex job. 
His experience and knowledge is much 
broader than that of his men and he 
devotes that time which might be spent 
assisting on a repair job in training his 
foremen and mechanics in the methods 
he himself would employ. 

Certainly his operation is more effi- 
cient when his knowledge and experi- 
ence are communicated to many men. 

*x**k 
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View of 3000-hp gas engine coupled to 
500,000,000 cu ft per day centrifugal 
compressor 














lial 
Transco fo Install First 
e * ® 
Ex ine-Centritu c. Station As part. of its 1955 expansion pro 

ng gram that will boost daily system capac 

ce ity approximately 130,000,000 cu ft 

nd Transcontinental Gas Pipe Line Com 
pany will construct a new booster sta 

he Dean Hale* tion in Texas that will involve a new 

er concept in gas compression equipment 

yf- The station, to be known at Station 

up 23, will be located in Harris County 

ye. Texas, near Houston, approximately 

’e, midway between the company’s present 

th Stations 3 and 4. 

er Chief interest in the new intermedi 

or ate station centers around the installa 
tion of a V-type reciprocating gas en 

vn gine driving a centrifugal compresso! 

e, the first unit of this type installed by 

Lis a major gas transmission company. 

of The prime mover is a 16-cylinde! 

to V-type, super-charged, spark ignition 

es gas engine.' Rated 3000-hp at operat 
ing speed of 470 rpm, the engine will 

nt drive a single-stage centrifugal com 

e- pressor through a speed increasing | 

to gear of 10:1 ratio. 

b. The compressor,” designed for 500 

sh 000,000 cu ft daily capacity, will ini 

re tially be operated at approximately 

nt 475,000,000 cu ft daily capacity. Sta 

is tion suction pressure will be 622 psi 

ds and discharge will be 702 psi at a com | 
pression ratio of 1.15. 

i- *Editor, Oil...Gas... Products Pipelining 

tw edition. : 

n. Arrow points to Station 23, near Houston, Texas, where the intermediate sta- “aan agree 4 re en ac mig Ag Ne F 

* tion will be added to Transco’s main line yg 2 
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The Cleveland “190”—a Real Backfiller 
One-Man-Operated, It’s Smooth and Fast 


PIPELINE CONTRACTORS are 
establishing new standards of 


fast,economical performance with 
the big-capacity Cleveland Model 
190 Backfiller on the largest 
pipelines. It’s paying off on the 


smaller lines, too. 


The “190” backfills and travels 
simultaneously—in either direc- 
tion. Accurate control of the 7-ft., 
well balanced, 1,000 Ib. board is 
provided by responsive, easy act- 
ing, long lived, hydraulic clutches. 


Operators like the “190” because 
it allows full visibility of the 
work, and its easy-working levers 


are grouped just right for better 


backfilling from start to finish 


on every shift. 


The “190” effectively employs low 
ground-bearing pressure and 
proper balance (proper balance 
from side to side and end to end) 
on wide non-packing crawlers 
that are 100% anti-friction-bear- 
ing mounted. It’s swift and sure 
whether working in mud and 


sand, in swamps or over the hills. 


It’s designed and built from the 
ground up to do all your back- 
filling—better, faster and at lower 
cost. It’s a Real Backfiller—It’s a 
Real Cleveland. 


Want more information on the “190”? See your Cleveland Distributor! 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 




















CLEVELAND 
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Located approximately 65 miles 
downstream of Transco’s El Campo 
station, a new unit will serve to increase 
daily throughput of the system in ac- 
cordance with the company’s expansion 
program. 

Several unusual features distinguish 
this new equipment. The engine bed 
plate and frame are fabricated of 
welded steel rather than the cast bed- 
frame commonly used, giving advan- 
tages in lower weight per hp and sub- 
sequent reduction in foundation design 
requirements. Cylinders are individual- 
ly cast and connecting rods are the side 
by side type. 

Another feature is the mounting of 
the speed increasing gear set on an ex- 
tension of the engine bedplate, giving 
an integral structure throughout and 
allowing better alignment of shafts. 
Distinctly different also is the use of a 
quill-type drive shaft to reduce tor- 
sional vibration. 

Transco is installing the unit as a 
pilot model for studies into operating 
and maintenance costs. By using a re- 
ciprocating gas engine with a centri- 
fugal compressor, the unit combines 
the advantages of a highly efficient type 
of prime mover with those of a com- 
pressor that has gained acceptance in 
applications where large quantities of 
gas are compressed at low compression 
ratios. 

The gas engine prime mover gen- 
erally has a lower fuel consumption 
and better thermal efficiency than other 
types of prime movers. It also has ad- 
vantages of low lubricating oil con- 
sumption, compactness, and low water 
requirements. 

Centrifugal compressors provide 
high efficiency at low compression 
ratios, are easier balanced because of 
their rotary motion only, give continu- 
ous flow without pulsation, and gen- 
erally have lower maintenance and lube 
oil consumption because of fewer mov- 
ing parts. 

The operating characteristics of such 
a combination lend themselves well to 
the booster station installation required 
by Transco. Needed was an intermedi- 
ate station that would give increased 
line capacity at a low compression ratio, 
be economically practical in relation to 
amount of equipment installed and op- 
erating costs, and personnel required to 
maintain the station. 

Transco’s pilot installation will be 
carefully studied after it goes into op- 
eration. The results may bring about 
some concepts in equipment for large 
capacity compressor stations. 

Construction of the Station 23 is ex- 
pected to get underway in late June or 
early July and completion is sched- 
uled for October this year, when the 
company’s expanded facilities go into 
full operation. xe 
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J. P. Neill and Co. 


Meadows Building 


...a joint Venture 


The former principal owners of West- 
ern Pipeline Constructors, Inc., are 
now operating as a joint venture. The 
two firms are currently laying 77 miles 
of 36-inch line for Transcontinental 
Gas Pipe Line Company in Georgia 


and South Carolina. 





Dallas, Texas “- ’ C4 ’ Lockhart Building 


C. S. LeNoir and Co. 


Austin, Texas 
















Dean Hale* 


A NEW type of bridge has been de- 
veloped that may well revolutionize the 
crossing methods employed by pipe- 
liners for such difficult streams as the 
Mississippi, the Missouri, and other 
major waterways across the country. 

This bridge could eliminate the many 
difficulties experienced by pipe line 
companies who have installed major 
crossings during the past 20 to 30 years. 
Approximately two-thirds of the major 
Mississippi River underwater crossings 
have required major repairs or com- 
plete replacement in this period. This 
expense coupled with the uncertainty 
of operation constantly threatening the 
pipe line owner may now be a thing of 
the past. 

There are all kinds of explanations 
telling why a crossing went out, why 
scouring took place at a particular 
point, how backfilling was done im- 
properly, how the line was laid too 
shallow, how the shifting current af- 


*Editor, Oil... Gas... Products Pipelining. 
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Artist's conception of the box-girder construction used in new bridge 
design. Pipe lines are carried on top of girders, interior space of 
hermatically sealed girders can be used to carry cables, etc. 


New Bridge 
Design For 
Tough Rivers 


P 615.38 














Continuous box girder construction coordinated with 


complete support system promises economies in time 
and money plus safety factor on difficult crossings 


fected this or that part of the line— 
but very little comment is made about 
the fact that all these crossings from 
design to final construction completion, 
were based on assumptions made by 
men who had no power to control the 
elements that affected these assump- 
tions. 

With this new type of structure, the 
design engineer and the construction 
groups are practicing principles and 
procedures based on assumptions that 
have been proved to be correct and re- 
liable. This new bridge design is pre- 
sented as replacements for the crossing 
on which, for large and swift flowing 
rivers, assumptions have been wrong 
many times and on which costly and 
dangerous failures have occurred. They 
propose to do this at equal or less cost 
than that of crossings recently installed 
under water. 

Using the new T-1 type steel, which 
is four times as resistant to corrosion 
and approximately three times as strong 








as normal structural steel, the bridge 
design employs box girders that will be 
hermatically sealed. The specially de- 
signed girders and the complete sup- 
port system will be coordinated to form 
a continuous beam structure. The in- 
tricacies of design and doubtful action 
of forces and their applications, found 
in many of the present pipe line bridges 
today, are eliminated in this type of 
bridge. 

The designing and construction firm 
currently is presenting design calcula- 
tions and construction procedures that 
illustrate the advantages this structure 
has. In many ways, the continuous box 
girders complement the foundation and 
pier functions instead of creating extra 
burdens often recognized on bridge 
structures today. 

In the planning stage is the first 
bridge of this type to be constructed 
over the Mississippi River. An artist’s 
conception is shown in the accompany- 
ing illustrations. Designed to carry 
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Here's how bridge would look across the Mississippi River near Greenville, Mississippi 





tnree 3U0-in. pipe lines, the bridge has 
a total length of 6050 ft, using a center 
span 850 ft in length, with other spans 
each 650 ft in length. The bridge has a 
clearance of 115 ft above mean low 
water level. Girder width on top is 
8 ft, maximum girder depth is 16 ft, 
and minimum girder depth is 8 ft. The 
bridge is designed to withstand wind 
loads 130 miles per hour or greater. 
An additional advantage of using the 
hermatically sealed box girders is that 
the owner company could lease the in- 
terior space for carrying coaxial cables, 
telephone cables, or other lines. The 
bridge can be built over the Mississippi 
River says the design firm, Clear Span 
Engineering Company of Houston, 


Texas, for the same money that an 
underwater crossing of the Mississippi 
can be made, even with the conven- 
tional high strength steels. In many 
cases, this type of bridge can be built 
for considerably less than a conven- 
tional underwater crossing, particularly 
where T-1 steel is used. 

The size of the bridge spans and the 
unusual construction make mainte- 
nance and expansion simple. Lines can 
be added, repaired, replaced, or re- 
moved without taking the bridge out of 
service. Carrying capacity of the bridge 
can be increased approximately 50 per 
cent at a cost of only 10 per cent of 
original cost. This means the bridge can 
be built to carry one line, then another 


Box girder sections similar to the 40-ft highway bridge unit pictured here, are shop- 
fabricated, and shipped to job site where complete spans are assembled. 
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. To left of bridge is underwater crossing 





line can be added for approximately I( 
per cent of the original cost, and the: 
still another line can be added for onl) 
10 per cent of the original cost again 

Construction time required to build 
such a bridge over a stream as large as 
the Mississippi is estimated at approxi 
mately five months. This factor alone 
will justify the bridge in many cases 
One unusual feature of the new desig: 
is that a bridge contract with the firn 
presenting the structure includes com 
plete engineering services, complet: 
construction, an insurance policy o! 
the completed structure, and mainte 
nance for any period desired by the 
owner. With the element of risk 
moved by the solid and dependable fea 
tures of this bridge, the producers of th 
bridge are offering services that cann 
be obtained for any other type of pip 
line crossing known to exist today 

Fabrication of the bridge originat 
in the shop, where sections of the spans 
are mass produced. The T-1! steel usec 
has a yield strength of 90,000 psi. Sec 
tions are shipped to the job site wher 
complete spans are assembled and the 
bridge erected. No false work is 
quired during construction and obstruc 
tion to traffic in the main navigatio 
channel is insignificant. 

The key to the low cost of construc 
tion of a bridge of this type lies in th 
girder assembly methods and in ths 
methods of setting piers. The found 
tions and the pier superstructures |! 
been used and tested for service muc! 
more severe and hazardous than th: 
imposed by a pipe line crossing. T! 
basic features are in use and have bes 
in use for years on the hurricane test« 
offshore platforms used in offshore oi 
drilling, and on many highway bridg: 
throughout the country. ket 
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B Y means of aerial surveys and photo- 
grammetric procedures, the problem of 
locating an economic pipe line route 
has been greatly facilitated. The general 
procedure outlined below has been suc- 
cessfully used on recent major projects 
and has afforded substantial economies 
not only in the actual locating of the 
pipe line but also in the organization, 
planning, and administration of the en- 
tire project. 

Reconnaissance. With the terminals 


S of a pipe line established by economics 
ocate “gy t - fe) = ay and market studies, the general inter- 
vening route must be established. 

This first phase of route selection 
serves only to determine the major ob- 
stacles that must be contended with or 

The ~sodern Way avoided, such as large bodies of water, 
cities, mountain ranges, solid rock out- 
crop, and the like. By making a de- 
tailed study of all existing maps and 
charts and supplementary air and 


Airplane and camera ground reconnaissance, the general 
route is determined. 

unite to save time and lower costs Aerial Photography. The general 
route is then photographed with a pre- 

for engineers and contractors cision mapping camera from an altitude 
of about 10,000 ft in order to produce 

in pipe line construction a set of 9 by 9-in. photographs provid- 


ing stereoscopic coverage of a three- 
mile-wide strip at a scale of 1600 ft = 
l-in. The altitude may be varied to ob- 
tain larger scale photography of built- 


FIG. 1. Strip map compiled from aerial photographs with the MICHIGAN 
proposed pipe line route depicted. Maps such as this can be 
delivered to pipe line company prior to any field survey work. RISE 
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FIG. 2. This map is the same basic map as Fig. 1 but has 
incorporated the information obtained by the field survey 
Staked line crosses essentially the same tracts as 


parties. 
“proposed” location line. 


the 





up areas if desired. Generally, however, 
it has been found that a photo scale of 
1600 ft = l-in. is most desirable for 
cross-country pipe line work and facili- 
tates the following described mapping 
at 1000 ft = 1-in. 

Study of critical areas. A detailed 
study of all critical areas such as river 
crossings, canyons, or, populated areas 
may be made by projecting these photo- 
graphs through stereoplotting instru- 
ments into a three-dimensional view. 
Here, experienced pipe line engineers 
can Observe the problem area in true 
scale and in three dimensions and select 
the most feasible location from a con- 
struction view point. 
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Having determined the proposed lo- 
cation at the critical areas, the inter- 
vening route is then selected by means 
of a stereoscopic study of the remain- 
ing photographs. This study is made 
by an experienced pipe line location en- 
gineer familiar with the use of aerial 
photographs and experienced in photo- 
interpretation. The route. selection thus 
made can be accomplished rapidly and 
irrespective of weather conditions and 
travel distances. The resulting location 
has proved to require a minimum of 
field revisions. 

Stereo-Compilation. Strip maps of 
the entire route are compiled in the 
stereoplotting instruments covering a 


three-mile-wide strip and at a scale of 
1000 ft = 1-in. As the man preparing 
the maps has before him a three-di- 
mensional view of the terrain, it is pos- 
sible to incorporate on the resulting 
map all physical features that could be 
of interest to the engineers, contractors, 
or right-of-way agents. 

On these maps is projected the pro- 
posed line location as selected by the 
aforementioned stereoscopic study, as 
well as planimetric detail such as 
houses, fences, railroads, roads, crop 
lines, wooded areas, swamps, telegraph 
lines, streams, etc. The finished map is 
to accurate scale and all features are in 
their true relative positions. 
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Where there is sufficient existing ver- 
tical control or where it can be eco- 
nomically established, an accurate pro- 
file of the selected route can also be 
extracted from the stereoplotting in- 
struments. Where rugged terrain war- 
rants, contour lines can also be added 
to these strip maps. 

Uses. The maps thus compiled sup- 
ply the entire pipe line organization 
with a complete set of accurate maps 
depicting the proposed location, at the 
outset of the project and before any 
personnel have entered the field. 
Though no angles or dimensions are 
noted on these maps they are in effect 


“final” maps since distances and angles 
can be scaled and protracted from them. 

A complete set of maps is supplied 
to the right-of-way agents, the contrac- 
tors, the field survey parties and engi- 
neering offices. The following purposes 
are served by relying on the stereo- 
compiled strip maps. 

1. The right-of-way department can 
begin immediately to procure easement 
options along the entire route without 
awaiting field stake-out of the line. Also 
they need not purchase a swath of op- 
tions since they can see in advance what 
properties will be crossed. 

2. The accurate projection of this 








































The Fieldjointer can solve the problem of effectively 


coating field joints for you! The “granny-rag” method 





of joint coating is out. And there is complete elimination 
of soil distortion. 


The Fieldjointer is manufactured under maximum 
pressure of very heavy, durable, moisture-proof, fibertex 
board and calendared to resist moisture under high 
pressures. The Fieldjointer is wide enough to overlap 
several inches of the previously coated and wrapped 
pipe; heavy felt inserts hold it Ya inch away from the 
pipe. This space is filled with hot enamel, effectively 
coating the weld at the bottom, sides and top —all this 
with a minimum of labor and coating cost — and no loss 
of enamel. 


inexperienced labor can effectively apply these Field- 
jointers. Two men can usually coat the field joints on 


small and medium sized pipe in a mile section in one 
day. Fieldjointers are available for pipe from 1” to 36” 
in diameter. 





*Product of 


American Coating Supply Co. 
Tulsa, Oklahoma 


1973 WEST GRAY 
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@ For complete details and prices, 
write S. D. Day Company 
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HOUSTON, TEXAS PHONE JU-2431 








To obtain more information on products advertised see Page E-41 








selected route provides a sound basis 
for the immediate obtention of clear- 
ing permits from governmental agen- 
cies, such as State and National Forest 
lands. 

3. The field survey parties have de- 
tailed plans as to where the line should 
be staked. This eliminates cutting trial 
lines and reserves the location deci- 
sions to the qualified engineer who 
made the stereoscopic study in the of- 
fice. Field decisions by the party chiefs 
and locators are consequently held to 
a minimum. 

4. Plan and cross-section informa- 
tion for all highways, railroads, and 
river crossings can be obtained far in 
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John H. Mitchell is director of the pipe 
line division of Lockwood, Kessler & 
re Bartlett, Inc. of 
Great Neck, 
New York. He 
joined the firm 
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lege. 
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couver, B. C., as 
assistant project 
manager when his firm was engaged in 
location surveys for the Trans-Mountain 
Pipe Line Company. In 1953 he was 
project manager in charge of location 
surveys and mapping on the Lakehead 
pipe line extension. 


















advance of centerline survey. This al- 
lows permit drawings for such cross- 
ings to be made and applications to be 
submitted at the earliest possible date. 

5. The scale of the strip maps serves 
as a check on the field survey informa- 
tion, and as the field notes are sent into 
the drafting office the maps are con- 
verted from “proposed’ to “as staked” 
by merely replotting the line location in 
accordance with the staked-out noies 
and adding the chained measurements 
and angles turned by the field survey 
crews. 

The strip maps first produced pro- 
vides the pipe line organization with a 
standard set of maps, eliminating the 
confusion attendant to the use of a mis- 
cellaneous collection of photos, road 
maps, charts, geological maps, county 
maps, etc. 

The final “as staked” maps contain 
a wealth of information not normally 
contained in the usual pipe line right- 
of-way map. Such information is of 
considerable use in the letting of con- 
tracts during the construction period, 
and also to the maintenance and op- 
erating personnel throughout the life 
of the pipe line. xt 
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DURIRON 





for fresh water, salt water and ground bed installations 


are available in the following standard sizes: 


Type A* 
Type B 
Type C 
Type D 
Type E 


1” dia. x 60” 
1” dia. x 60” 
1%” dia. x 60” 
2” dia. x 60” 
3” dia. x 60” 


Allen Cathodic Protection Company 
P.O. Box 73 


Harvey, Louisiana 


Brance-Krachy Company, Inc. 


4411 Navigation Blvd. 
P.O. Box 1724 
Houston, Texas 


Cathodic Protection Service 
4601 Stanford St. 


Houston 6, Texas 


Electro Rust-Proofing Corporation 
Sales and Service Division 


P.O. Box 178 


Newark 1, New Jersey 


“Type A Duriron Anodes have cast integral 
monel inserts for joining end to end. All 
other types have a recessed protected lead 
connection with a 60” lead wire attached. 


Write or call one of the following Duriron Anode Distributors: 


bo 





Harco Corporation 
P.O. Box 7026 
Cleveland 28, Ohio 


Stuart Steel Protection Corporation 
P.O. Box 33 
Kenilworth, New Jersey 


































14 Years Without Accident 





Lone Star Gas Company crews 
design and build their own 
special equipment for task 


osun's Chair 
akes Bridge 
Maintenance 
asier Task 


of painting suspension spans 


|NSTALLATION of a 1000-ft pipe 
line suspension bridge over the Brazos 
river south of Waco, Texas, gave Lone 
Star Gas Company maintenance men 
their first taste of bridge painting, back 
in 1941. 

One maintenance crew completed the 
first bridge assignment in 573 man- 
hours without a single accident. Since 
then, the crew has taken over the peri- 
odic painting of all five of the com- 
pany’s suspension bridges scattered 
over the sprawling, two-state transmis- 
sion system. And between interim jobs 
of painting gasoline plant and compres- 
sor installations, 427 city gate stations, 
and maintaining 297 company cottages, 
they have devoted a total of 7595 man- 
hours to bridge painting, without so 
much as a scratched finger. 

A major factor in this safety record 
is the specially designed bosun’s chair 


*Lone Star Gas Company, Dallas, Texas. 
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C. Thompson* 


used for transversing bridge cables and 
wind rods. 

Although bosun’s chairs are not new 
for tower and bridge painting, this one 
is different. It combines both comfort 
and safety, and was designed by a cau- 
tious paint foreman who trained his 
men well for that first bridge job back 
in 1941, 

The paint foreman, Henry T. Pol- 
lard, is now structure maintenance fore- 
man for Lone Star’s greatly increased 
maintenance operations and his orig- 
inal chair has been changed in only a 
few minor details. 

Pollard was familiar with the stirrup 
seat used by contract painters. Most of 
them used hooks that had to be released 
one-by-one in transversing the clamps 
at suspender rod intersections along 
the bridge cable. But a man might lose 

















Me Aloft, painter in chair and one on 
pipe line below pull paint-filled sheep- 
skin cone back and forth to paint guy 
rods. Painter in bosun’s chair then pro- 
ceeds along top cable, painting as he 
goes and is met at next guy rod for re- 
peat paint job with man below. 


P 625. 


his balance while maneuvering past the 
clamp. Pollard had a green crew and 
he couldn’t take any chances. 

The first chair was the jump seat out 
of a truck, to which a welded frame 
was added. The frame of %-in. pipe 
included a hinged back utilizing the 
spring-back rest of the truck seat, and 
had sturdy arm and foot rests. 

Originally, four 18-in. lengths of 
suspension chain were fastened to the 
four corners of the chair and converged 
with a steel center ring above the chair 
seat. This arrangement not only sup- 
ported the chair and its occupant but 
also served as a safety device to pre- 
vent his falling out. The hinged back, 
through which the workman could en- 
ter the chair, was bolted behind him 
and the design thus afforded complete 
security and comfort plus freedom of 
movement while working aloft. 

Supported by an 18-in. chain at- 
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tached to the center ring on the chair, 
the device used a hanging block that 
served as a trolley in traveling the 
bridge cables. By using a second block 
as a spare, the workman was able to 
transverse a cable clamp with complete 
safety. By simply attaching the second 
block beyond the clamp, and using a 
boomer to release the first one, a man 
could proceed down the cable without 
either delay or risk. 

When a second chair was constructed 
by the paint crew, coffin jacks were sub- 
stituted for chain booms in both chairs. 
The second chair was also designed 
with a continuous welded frame for the 
center support instead of four lengths of 
chain. Rigging includes %2-in. manila 
rope, which is carefully inspected for 
breaks and wear before each bridge job 
is begun. There is also a set of control 
ropes trailing the chair from ground 
level for lifting and lowering the chair 
by workmen below. 


Usually, an experienced man handles 
the initial task of climbing a bridge 
tower to put the first snatch block into 
place, in preparing the chair for use on 
a new job. 

Both chairs are taken to each bridge 
job although only one is used. In case 
of emergencies the second chair can 
be dispatched to relieve the first man, 
by using the same set of ropes to pull 
the second chair aloft. In over 13 years, 
such an emergency has never occurred. 

In painting 14,000 ft of suspension 
bridges ranging from 1030 to 2522 ft 


W Henry T. Pollard shows snatching 
block used in transversing bridge cables 
with painter’s bosun’s chair. Chair has 
rear ‘‘stifflegs’’ because it appeared on 
television recently. Ordinarily, it is held 
upright while painter enters from back, by 
chain hoist. 
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Bosun's chair and occupant are pulled 
aloft by workmen on the ground. 
Chain links and hooks on side of chair » 
hold paint buckets, wrenches, and 
other tools needed in bridge mainte- 
nance. 


per span, the men have maintained 19 
towers, each 75 ft high, and 500 su- 
spender and wind rods averaging 6 to 
40 ft in length. 

Sheepskin, tied in funnel shape, is 
used for rod painting and is controlled 
from two points, One by ropes at- 
tached from catwalk or ground level, 
and one from the chair. Filled with 
paint the funnel of sheepskin is pulled 
back and forth along each rod until 
saturation is attained. 

Towers are spray-painted by means 
of an extension paint gun built in the 
Lone Star shops. The gun can be at- 
tached to additional sections extending 
it from 3 to 10 ft with %-in. trigger 
rods and '4-in. tubing for paint and air 
lines. 

Lone Star’s bosun’s chair can also be 
used in painting pipe lines attached un- 
der highway or railroad bridges by 
suspending the chair from a special 
pipe dolly using ball bearing rollers. 

Each chair carries its own equipment 
such as paint buckets, wrenches, and 
other tools. And every bridge job han- 
dled by the paint crew includes a thor- 
ough inspection of bolts and connec- 
tions that are secured as the work 
progresses. kkk 


‘WH Chair is entered from the back, 
which swings out to admit occupant, and 
is then bolted into place behind him. Two 
snatch blocks are carried so one may be 
used to transverse a cable clamp as sec- 
ond one is released. The two blocks pro- 
vide safety and speed in work aloft. 




































WV View of chair, rigged for the pik 
ture to a shop beam, shows close up of 
chair’s center support and arm, back and 
foot rests. Man could faint aloft and not 
fall out but has freedom of movement for 
his work. Seat and back are from truck 
cab, frame is %-in. pipe. 
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Tue BRASH YOUNG MAN COMMANDED 
“Stand back!” He might be new at pipe- 
lining, but he was a graduate of West 
Point and he certainly ought to know 
more about firing a cannon than a 
bunch of numbskull pipeliners. The 
pipeliners stepped back and let him 
have at it. 

Carefully, the West Pointer drew a 
bead on his target, a blazing tank of 
crude oil, and pulled the lanyard. The 
old Civil War cannon roared and 
belched a cloud of black smoke. 

The West Pointer struck a Napo- 
leonic pose and waited for the smoke 
to clear so that unschooled pipeliners 
could behold his markmanship. It 
finally cleared and his chest fell like a 
punctured ballon. His shot had sailed 
merrily over the blazing tank and punc- 
tured a perfectly good tank just beyond. 

Old-timers admit that some pipelin- 
ing wag probably made up the story 
about the West Pointer, but fighting 
fires with cannons is certainly not a 
bit of fiction. 

Until about 1916—and in some cases 
up to the mid-1920’s—cannons were 
standard fire-fighting equipment around 
tank-farms 

Years ago, crude oil tanks had 
wooden roofs and leaked vapors. Dur- 
ing electrical storms, the tanks were 
often ignited by lightning, and the 
crude oil inside was set ablaze. The 
longer the crude burned, the more it 
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Why pack all your troubles 
in your old stuffingbox ? 
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CONTRACTOR RUNS 100 DAYS AHEAD OF SCHEDULE ON CORAL GABLES SEWER JOB 


NEW BUCKEYE 319 


Digs 1700 ft. daily thru solid coral rock! 


Phenomenal performance records have been set by this new Buckeye 315 on 
a project involving digging more than 300,000 ft. of sanitary sewage lines 
in Coral Gables, Fla. Working in “oolite”, the technical name for the coral 
rock upon which the city is built, Morris Prosser, Inc. has averaged over 
1700 ft. of trench, 24” wide and from 4’ to 6’ deep, every day. This record 


schedule in order to finish the job in less than half the time allowed. 


chine designed for the pipeline and utility field. Like every machine in the 
line, from the famous model “51” to the smallest, the “315” is built to stand 
up under the toughest usage and earn increased profits for its owner. 


FOR FAST SERVICE TO PIPELINERS! The Gar Wood-Buckeye branch in 
Tulsa is staffed by trained, experienced service crews—stocks thousands of 


Buckeye ditcher constantly on the job. A phone call brings immediate action! 
No. 558 


GAR WOOD INDUSTRIES, INC. 


WAYNE, MICHIGAN 
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has helped the contractor to gain over 100 days on his original estimated | 


Recently added to the Buckeye line, the new model 315 is a wheel-type ma- | 


parts ready for immediate shipment—operates around the clock to keep every | 


heated the water that is found to a cer- 
tain extent in any crude. 

If the oil burned as much as eight 
hours, the hazards grew worse as the 
water would be steaming, and usually 
the tank would either boil over or ex- 
plode, scattering flames to other tanks, 

The purpose of the cannon was to 
pierce the tank and let the oil run out 
within the fire wall. That way the crude 
was spread out over a large area and 
the tank didn’t have a chance to blow 
up and spread fire to other tanks. 

Most of the cannons used for this 
purpose were Civil War models, sim- 
ilar to those seen in city parks. They 
were mounted on two large wheels and 
have a smooth, 4-in. bore. 

The cannons fired a cast-iron ball, 
propelled by a sack of black gun pow- 
der. Oil companies bought coarse- 
grained powder in bulk, then packed 
it two pounds to a bag. In loading the 
cannon, the men rammed a sack of 
powder down the barrel and followed 
it with a burlap wad, a cannon ball, and 
another burlap wad. They fired the 
cannon by a quick pull of the lanyard, 
which ignited a primer placed in the 
vent. 

Sometimes they rammed too large a 
powder charge down the barrel. In one 
known instance, the pipeliners loaded 
their cannon, aimed, and fired. They 
hit the tank all right, but their charge 
was so large that the ball blasted all 
the way through the burning tank and 
into a second tank. 

Companies generally stored cannons, 
powder, and other fire-fighting equip- 
ment in a shed near the tanks. Mules 
or horses were used to pull the cannons 
to the blazing tank. The cannoneers, 
who generally were connection crew- 
ment, station engineers, or anybody else 
available, set up the cannon about 30 
to 50 ft outside the tank dike. 

To get enough elevation, the can- 
noneers sometimes placed the cannon 
on a wagon bed and anchored it with 
chains and boomers. They aimed for 
the tank’s bottom ring, but because of 
the cannon’s kick and poor sighting 
(you aimed simply by sighting along 
the top of the barrel) they often hit 
higher, or shot completely over the 
tank. It was customary to circle a tank, 
shooting 15 to 20 holes in its shell. 
With two men on the cannon, it could 
be loaded and fired about every two 
minutes. 

Tanks with steel roofs (and much 
later, those with floating roofs and fire 
screen ventilators) played a big part 
in cutting down the number and fre- 
quency of tank fires. With fewer tank 
fires to fight, the need for cannons grew 
much less. Some have been preserved 
as museum pieces, most junked or 
given away. kak 
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New Koppers Development Laboratory tests Piston Rings 





for longer life... better performance! 


At the Koppers Metal Products Division, engineers and 
technicians are at work in a new Mechanical Develop- 
ment Laboratory. Their purpose—to maintain Koppers 
leadership by improving present products and develop- 
ing new products and adaptations. 

One of the laboratory’s primary functions is to design, 
produce and test new developments in piston rings and 
metallic sealing rings. This extensive program includes 
every phase of study from complete metallurgical re- 
search to actual engine testing for endurance and operat- 
ing characteristics. Now and in the future, Koppers 
American Hammered Industrial Piston Rings will con- 
tinue to mean better piston rings—engineered to give 
you better performance. 

The new Koppers Mechanical Development Laboratory 
will benefit all industry. To put these benefits to work 
directly for you, consult Koppers whenever you have any 
problem in piston or sealing rings. 





New lab studies all Koppers products 


Research and testing under way in the new Koppers 
Development Laboratory includes: Endurance and oper- 
ating tests for couplings, engine tests for piston and 
sealing ring endurance and characteristics, new pre- 
cipitator controls and electrical equipment, pilot-plant 
tests of gas flow and distribution . . . and many more 
developments that will keep a// products of Koppers 
Metal Products Division the most advanced in their field. 











AMERICAN HAMMER > 


Industrial Piston Rings 


te, METAL PRODUCTS DIVISION + KOPPERS COMPANY, 
KOPPERS @ INC. 1595 HAMBURG ST., BALTIMORE 3, MD. This Koppers 
Division also supplies industry with Fast's Couplings, Aero 

Ww master Fans, Electrostatic Precipitators, Gas Apparatus. 


® Engineered Products Sold with Service 
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CP ‘*Power Vane" Rotary Compressors are available with - 4q ee. Hercules gasoline engines in capacities of 
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125 and 210 cfm; and General Motors diesel engines in capacities of 210, 365, 600 and 900 cfm. 


Now you can have a completely mobile 
ditching rig in one self-contained 
unit! It’s a dependable CP “Power 
Vane” Rotary Compressor and 


GTD-300 Trenchdril combined with 
[ ‘ your own side boom tractor. The 
complete portability and rugged design 
features of the CP Rotary plus the 
powerful feed and strong rotation of the 
Trenchdril make a powerful drilling 
combination when the going gets tough. 
For details write, Chicago Pneumatic 


Tool Company, 8 East 44th Street, 
New York 17,N.Y. 





Here's the complete unit in operation! 
The CP Rotary Compressor operates at peak 
efficiency even during off-level operation. 





@ tferstste | eAYerthrststete 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS + AVIATION ACCESSORIES 
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> H. H. Kuester has been appointed a 


director and elected vice president of 
Pasotex Pipe Line Company. He has been 
manager of the and lease division of 
Standard Oil Company of Texas in Hous- 
ton for the past nine years, and has been 
associated with the company since 1927. 


> Edward J. Mahoney, Jr., has been elect- 
ed a vice president of Bechtel Internation- 
al Corporation, where he will function as 
special assistant to S. D. Bechtel, Jr. He 
will headquarter in San Francisco. Ma- 
honey has closed his own pipe line con- 
struction firm, Mahoney Contracting Com- 
pany of Lansing, Michigan, which he had 
operated the past eight years.. 


>» Joe D. Reid has been elected president 
and general manager of West Ohio Gas 

» Company, Lima, 
' Ohio. He succeeded 
George S. Vail, who 
has retired. Reid, 
who was vice presi- 
dent and operating 
manager, joined the 
company in 1946 fol- 
lowing discharge 
from the Army Corps 
of Engineers. Before 
World War II, he 
was with Southern 
Union Gas Com- 
pany at Dallas, Texas. He is a graduate 
of Southern Methodist University. 





Joe D. Reid 
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> Frank E. Kalbaugh 
has been named gen- 
eral manager of the 
newly-formed South- 
ern Pacific Pipe 
Lines, Inc. He was 


re advanced through 
F. E. Kalbaugh operating department 
positions at various 
locations on the firm’s lines. He will head- 
quarter in the Pacific Electric Building, 


Los Angeles, California. 


> P. F. Clark has been named Pan Ameri- 
can’s safety supervisor. He was formerly 
senior deliveryman at Texas City. E. R. 
Madding, chief station engineer at Doug- 
lass, will succeed Clark as senior delivery- 
man. J. D. Parkerson succeeded Madding 
at Douglass. He was formerly engineer at 
Sabine. 


> James E. Allison has been appointed 
director of sales and customer relations 
for Texas Gas Transmission Corporation, 
Owensboro, Kentucky. He succeeded 
Herman G. Horstman, who has resigned 
to become vice president of Indiana Gas 
and Water Company, Indianapolis. Alli- 
son was formerly assistant director of the 
department he now heads. 


(i 
{il 
I 
, 
rip 
HLL 
(inp 


> Howard T. Scranton, assistant to Trans- 
continental Gas Pipe Line Corporation’s 
vice president, eastern division, has trans- 
ferred from Newark, New Jersey, to De- 
catur, Georgia, where he will continue in 
that capacity and be in charge of customer 
contacts in the southern sales area for the 
transmission firm. 


>» R. G. Rice, executive vice president of 
Tennessee Gas Transmission Company, 
has resigned to enter business for himself. 
He will remain as board chairman of 
Tennessee Life Insurance Company, a 
TGT subsidiary. 





L. R. Dickinson J. E. Allison 

> L. R. Dickinson has been appointed 
president of Trans-Northern Pipe Line 
Company, Toronto, Canada. He joined 
Trans-Northern in 1953 as vice president 
and general manager. 








P. O. BOX 1181 
HARRISBURG, PENNA. 





Phone: HArrisburg 7-3331 


There Is No Secret To Pipelining 
It Takes 

Good Equipment 

Experienced Personnel 


Expert Supervision 


“We Have What It Takes” 


FULGHUM CONTRACTING CORPORATION 





P. O. BOX 326 
CLAYSVILLE, PENNA. 
Phone: 4391 


























D-94 


To obtain more information on products advertised see Page E-41 


THE PETROLEUM ENGINEER, May, 1955 


PIPE CUTTING AND 


aay 


BEVELING MACHINES 


n’s 
ns- 














De- 
In 
the © QUICKEST IN OPERATION 
e Just slips over pipe 
of e No hinges or latches to open OF close 
ny, 
lt e LIGHTEST WEIGHT 
ie: e FIVE MODELS (for pipe from 


4” to 36 inches) 


e ECONOMICAL 


e FOR RENTAL OR PURCHASE 

e: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 

Illustrated left: Mathey Out-of-Round Attachment. Fits all 


sizes of Mathey (and Mathey-made) Machines. 
and Coupon Cutting Attach- 


Wustrated right: Mathey Shape 
ment. For cutting pipe intersections and coupons for 


welding analysis. 
MANUFACTURED MACHINES IMMEDIATELY AVAILABLE 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY 
Phone 3-3623 and 54-5141 


Cc. A. MATHEY MACHINE WORKS, INC. 
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At home on the highway 
or tough pipeline terrain! 


CROSE-LITTLEFORD 


MODEL 211-10 P2 


PIPE LINE KETTLE 


10 barrel capacity, 
complete with hy- 
draulically operated 
agitator and 
low pressure 
burner, self- 
starting air cooled 
gasoline power unit. 
Mounted on tandem 
rocker beam assem- 
bly. Equipped with 
pneumatic tires and 
detachable (tire) 


STATIONARY = : STATIONARY - tiie } tracks. 
CLEANING & PRIMING MACHINE COATING & WRAPPING MACHINE 
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ROLLING RIGS 
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CUTTING & BEVELING MACHINE COUPON CUTTER : (ARK NJ @ PIPELINE SUPPLY CO., HOUSTON be 















REDUCE TEMPERATURE 


of ENAMEL as much as 30° WITH NICOLET REFLECTO-FELT 
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TEST B 


TESTA 


Above are the results of studies by an independent research organization upon 
the heat absorption characteristics of Nicolet Reflecto-Felt (white) vs. black felt. 


Under controlled surface heat of 140 degrees, enamel under black felt With controlled surface temperature of TEST A reduced 
registered 156 degrees. The enamel under Reflecto-Felt registered 126 30%, ENAMEL UNDER REFLECTO-FELT REGISTERED 
degrees... A TEMPERATURE REDUCTION of 30 DEGREES. 23 DEGREES LESS THAN ENAMEL UNDER BLACK FELT. 


WITH REFLECTO-FELT, YARD WRAPPED PIPE CAN NOW BE STORED. 
ENAMEL SAG IS REDUCED ON PIPE COATED OVER THE DITCH. 
INVESTIGATE REFLECTO-FELT NOW. WRITE FOR LITERATURE. 


MANUFACTURED py. 


70 PINE STREET 


NICOLET INDUSTRIES, Inc tie 
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R. J. Andress 


» R. J. Andress has been elected executive 
vice president of Service Pipe Line Com- 
pany. He formerly was vice president in 
charge of traffic. Andress joined Service in 
1946 and was elected to its board of 
directors in 1948. He is a lawyer and an 
authority on pipe line traffic. 

T. R. Aude, director and former man- 
ager Of planning and economics for 
Service, was elected to succeed Andress. 
Aude, an engineer, joined the company in 
1930 and was elected to its board in 1948. 

R. P. Lennart has been appointed man- 
ager of planning and economics, replacing 
Aude, and S, N. Williams has been named 
supervisor of oil movements, succeeding 
Lennart. Lennart, a graduate of Marquette 
University, assisted in the design and oper- 
ation of all pump stations on the emer- 
gency “Big Inch” and “Little Inch” pipe 
lines. He joined Service as a mechanical 
engineer in 1946. In 1947, he was pro- 
moted to senior engineer and became ex- 
ecutive assistant to the general manager. 

Williams joined the company in 1930 
and was named assistant supervisor of oil 
movements in 1950. 

John Holder has been promoted to 
superintendent of Service Pipe Line’s tele- 
phone and telegraph section. He succeeded 
F. P. (Pat) O’Connor, who has retired 
after serving the company’s communica- 
tions branch for over 35 years. Holder 
joined the company in 1919 as a telegra- 
pher. He has been assistant superintend- 
ent of the telephone and telegraph sec- 
tion since 1931. 

H. G. Mariner has been appointed as- 
sistant to the general manager and H. T. 





Smith+Clamp Permits Plugging 
and Welding Pit-Hole Leaks in a 
Pipeline While Pumping Through It. 
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Smith-+- Clamp shuts off more easily, 
quickly and safely than ordinary 
clamps. Use on high and low pres- 
sure gas, gasoline, crude oil, water, 
steam, air, chemical process and 
other pipelines. Sizes 1” to 30”. 
Combine with WELDPLATE when 
pipe reinforcement is specified. 





Pipe Line Development Co. 
5700 Detroit Avenue Cleveland 2, Ohio 
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R. P. Lennart S. N. Williams 


John Holder 


Chilton, Jr., has been 
named maintenance 
superintendent for 
Service. Mariner, 
former maintenance 
superintendent, join- 
ed the company in 
1940 as a draftsman 
and instrument man. 
He was _ previously 
an engineer with . 
Lago Petroleum Cor- z= 
poration in Vene- H. T. Chilton, Jr. 
zuela and held positions with Interstate 
Pipe Line Company and Phillips Petro- 
leum Company. Chilton, who recently re- 
turned from serving as a consultant on 
the U. S. Army products pipe line being 
built across France, joined Service in 
1947 as a junior engineer. He was pro- 
moted to executive assistant in 1954. 
John F. Barth has been named assistant 


John F. Barth 


supervisor of Service’s authorizations de- 


partment. He joined the company in 1933, 
was named senior clerk in 1941, and ad- 
ministrative assistant in 1946. 

Lowell E. Anderson has been named 
division chief engineer for Service’s 
Wyoming division, where he will assist 
R. R. Strand, Wyoming division manager. 
He is a native of Nebraska and a civil en- 
gineering graduate of the University of 
Nebraska. He ioined Service in 1947. 


A. J. Helmbrecht 


John C. Jacobs, Jr. 


» John Clayton Jacobs, Jr., has been elect- 
ed a vice president of Texas Eastern Trans- 
mission Corporation. He has been execu- 
tive vice president and a director of Wilcox 
Trend Gathering System, Inc., a subsi- 
diary, and will continue to operate in those 
capacities. He is an attorney and a grad- 
uate engineer. ; 

W. M. Stephens has been appointed act- 
ing superintendent of construction for 
Texas Eastern. An engineer with the com- 
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Personals 


pany since 1950, he will supervise the 
activities of the communications, com 
pressor station, electrical, materials, and 
pipe line sections of the company’s engi 
neering department. A professional engi 
neer since 1927, he is a graduate of Texas 
A&M. 


> A. J. Helmbrecht has been elected vice 
president of Buckeye Pipe Line Company 
A graduate of Stevens Institute of Tech 
nology, he joined Buckeye in 1935 as as 
sistant ot the chief engineer. In 1948, he 
was promoted to chief engineer, and in 
1952 was named assistant to the president 


> John R. Hussey has been named man 
ager of transmission lines for United Fuel 
Gas Company. He succeeded Vernon E. 
Frazier, who has left the company after 
almost 25 years’ service to enter private 
contracting business in the Charleston. 
West Virginia, area. Hussey has been with 
United Fuel Gas since 1926. Since 1954 
he has been assistant manager in charge 
of all production fields. 


> Andrew J. Sledge has retired from sery 
ice with Pan American Pipe Line Com 
pany at Alvin, Texas, after 31 years. For 
the past 14 years, Sledge was in charge of 
Pan American’s main line station at Alvin 
He began pipelining in 1924 with Stano 
lind Pipe Line Company, tranferring to 
Pan American in 1940. 


> F. C. Whiteside, for the past five years 
an executive of Continental Pipe Line 
Company, Ponca City, Oklahoma, has 
been appointed manager of pipe line op 
erations and crude oil sales for Hudson’s 
Bay Oil and Gas Company with head 
quarters in Calgary, Alberta. Both com 
panies are affiliates of Continental Oil 
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> Charles M. Stone has been named as- 
sistant chief engineer for Colorado Inter- 
state Gas Company. A graduate of the 
University of Colorado, he was with The 
Texas Company for seven years and 
Stearns-Roger Manufacturing Company 
for six years, prior to joining Colorado 
Interstate in 1954. 


> Grove Lawrence, vice president of 
Southern California Gas Company, has 
been selected to serve as second vice 
chairman of the AGA operating section, 
succeeding F. A. Hough, Bechtel Corpo- 
ration, who resigned because of a change 
in company affiliation. 


> W. J. Williamson has been elected di- 
rector and appointed corporate secretary 
of Shell Pipe Line Company, succeeding 
A. E. Groff, retired. The company has 





also announced the retirement of F. W. 
Littell, manager of the firm’s communi- 
cations and transport facilities. Littell will 
continue to serve as a consultant on com- 
munications problems. J. W. LaBoon has 
been named to succeed Littell as manager 
of the communications department. 


> J. D. McConnell,-Sinclair Pipe Line 
Company, Independence, Kansas, has 
been elected a member of the board of 
Platte Pipe Line Company, succeeding 
H. L. Phillips, Sinclair Oil Corporation, 
New York City. 


> F. G. White has been promoted to as- 
sistant division superintendent of Mag- 
nolia Pipe Line Company’s northern di- 
vision at Oklahoma City, Oklahoma. He 
was formerly district superintendent at 





Brownfield, Texas. A. W. Butler, who has 











ARE BEST 
APPLICATIONS 


IN MANY 


The speed-up pattern of modern machinery through 
advances of metallurgy has made ROTARY PUMPS 


universally accepted. 








TFD (11 H.P.) WISCONSIN 
Air-Cooled, Heavy Duty 
Engine. 


ROTARY PUMP ADVANTAGES: 
e Less weight in Ibs. in BPD capacity 


e Greater portability 
¢ High Self Priming Characteristics 


smoothness of operation 


e Lower cost 
e Greater 


¢ Elimination of pulsation 


in line which is often destructive to pipelines 
e Much more easily serviced 


HARLEY SALES Co. 


HOUSTON 
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WICHITA 





D-98 


To obtain more information on products advertised see Page E-41 








been assistant district superintendent at 
Brownfield, will succeed White as the 
North Basin district superintendent. 


> H. W. Branum, engineer with Conti- 
nental Pipe Line Company’s North Texas 
district since 1950, has been named super- 
intendent of Pioneer Pipe Line Company 
with headquarters at Salt Lake City, 
Utah. 


> D. M. McBride has been promoted to 
manager, Phillips Petroleum Company's 
supply and transportation department, 
Other promotions include John E. Harris 
to succeed McBride as manager of crude 
oil purchases and sales, and G. J. Der. 
rick as general traffic manager, replacing 
S. P. Nunley, deceased. 


> H. L. “Jack” Wheeler has been pro- 
moted to wire chief for Service Pipe Line 
Company. He succeeded G. J. Frisinger, 
who has retired under the company’s an- 
nuity plan. Wheeler has been with Service 
since 1933, entering Service as an electri- 
cian and subsequently advanced to ad- 
ministrative assistant. 





E. J. Tennyson Lee May 


>» Ed J. Tennyson, division superintendent 
for Pan American Pipe Line at Longview, 
Texas, has retired after 34 years service. 
He began his pipelining in 1921 with 
Stanolind and transferred to Pan Ameri- 
can in 1940. Lee May, division foreman 
at Longview, succeeds Tennyson as divi- 
sion superintendent. May, a graduate of 
Rice Institute, has been with the company 
since 1941, 


>» The appointment of two chief engineers 
for The Lincoln Electric Company has 
been announced by L. K. Stringham, en- 
gineering vice president. 

Norman J. Hoenie has been appointed 
chief engineer, machine division; Em- 
mett Smith, chief engineer, electrode di- 
vision. Both men, prior to their appoint- 
ment, have been assistant chief engineers 
of their respective divisions. 

Hoenie joined the Lincoln engineering 
department following his graduation from 
the Ohio State University with an electri- 
cal engineering degree in 1931. As a de- 
velopment engineer for the department, he 
supervised many of the development 
projects for new welding machines that 
the company pioneered. One of the most 
significant of these was the first welding 
machine to provide control of both amper- 
age and volts in the welding circuit giving 
dual-continuous control. 

Smith graduated from the Ohio State 
University in 1928 as an electrical engl- 
neer and immediately joined the Lincoln 
engineering department. At that time, Lin- 
coln was beginning to develop automatic 
welding machines, to which project Smith 
was assigned as a development engineer. 
He worked on both machines and fluxes 
for the carbon arc automatic process, 
known as the Electronic Tornado. From 
this project evolved the development of 
the Lincolnweld hidden arc process. 
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FEDERAL MICROWAVE—“CERTIFIED BY A WORLD OF RESEARCH” 


























‘“Hello, Calais, this is Dover calling!”’ 


Nearly a quarter of a century ago the world’s first public 
demonstration of microwave communication took place 
across the English Channel, when scientists of International 
Telephone and Telegraph Corporation established tele- 
phone and teleprinter service between Calais, France, and 
Dover, England. 

Out of this historic experiment IT«T developed the 
world’s first commercial microwave link ...the techniques 
and processes that resulted in one major “first” after 
another ... in multichannel relay systems, television links, 
multiplex broadcasting, and diplexing. . 

Today, through Federal Microwave, private companies 
and administrations can. draw upon ITaT’s unique record 
in microwave pioneering... its still expanding pool of 
world-wide experience in research, engineering, manu- 
facturing and system operation. 

Federal can supply all microwave needs from under 
One roof... links and networks of any channel capacity 
+»-also associated telephone, carrier, and VHF mobile 
tadio equipment... every facility for a compiete, smooth- 
working system ...“Certified by a World of Research!” 
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A DIVISION OF 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 KINGSLAND ROAD « CLIFTON, NEW JERSEY 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P 
Export Distributors: International Standard Electric Corp., 67 Broad St., New 
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WITH THE PIPE LINE CONTRACTORS 





@ Panama-Williams Company, Melrose Build- 
ing, Houston, Texas. Has 36 miles of 30-in. 
and 31.4 miles of 36-in. in South Carolina 
and North Carolina for Transcontinental 
Gas Pipe Line Corporation. W. H. Shiflett, 


superintendent; Lloyd Evans, assistant 
superintendent; Hank Scherer, office 
manager. 


@ Williams-Austin Company, Grant Build- 
ing, Pittsburgh 19, Pennsylvania. Has 31 
miles of 26-in. loop gas lines in West Vir- 
ginia for Atlantic Seaboard Corporation. 
Warehouse at Buckhannon, West Virginia; 
Ed Peters, general superintendent, Ralph 
Gaddy, spread superintendent. 





@ O. R. Burden Construction Corporation, 
6702 East 21st, Tulsa, Oklahoma. Has 31 
miles of 30 and 36-in. in Louisiana for 
Transcontinental Gas Pipe Line Corpora- 
tion. Also has 120 miles of 12 and 14-in. 
between Midland and Corsicana, Texas, 
on looping project for Magnolia Pipe Line 
Company. Bob Jones, superintendent. 


@ Houston Contracting Company, 2707 Fern- 
dale Place, Houston 6, Texas. Has 65 miles 
of 12-in. products line for Shell Pipe Line 
Corporation, Baton Rouge to Norco Re- 
finery (New Orleans), Louisiana. Job 
resumed and underway after delay due to 
right-of-way acquisition. Also has 84.8 








a precision 
instrument 


+ 


H & M Pipe Cutting and 
Beveling Machines are 
designed and manufac- 
tured to high engineering 
standards. Close toler 
ances in gear design 
consistently give cleaner 
more accurate cuts, yet 
the H & M is rugged and 
will withstand years of 
tough field use. 


now lightest 
in its class 


A new metal manufactur- 
ing process has recently 
made the H & M the light- 
est beveler in its class 
... has actually reduced 
the weights of the num 
ber 3, 4, and 5 machines 
by 40%. Think of what 
this means in the field— 
new lightness without any 
loss of durability 
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for 
pipe cutting 
and beveling 


A complete line of bevel- 
ing machines is available 
from H & M. The +1 
machine will cut and bevel 
pipe as small.as 4”, the 
=§ machine will handle 
a diameter of 36”. Once 
in place the entire 360 
cut can be made in a 
matter of minutes with 
an effortless turn of the 
hand crank. 


gives you the 
most for your 
money 


Point for point the H&M 
gives you more. It is 
actually possible to save 
one-half your labor and 
gas cost by using the 
H&M Pipe Cutting and 
Beveling Machine. Attach- 
© nents are available for 
out - of - round and shape 
cutting. For more infor- 
mation, write K & M. 





GE» PIPE BEVELING MACHINE 
COMPANY 


U. S. Trademark Reg. 


311 £. THIRD @ TULSA, OKLA. @ PHONE 3-0241 
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miles of 36-in. (with H. C. Price Com. 
pany) in Alabama and Georgia for 
Transcontinental Gas Pipe Line Corpo- 
ration. Also has 14 miles of 20-in. for 
Texas Gas Transmission Corporation 
near Minden, Louisiana. 


@ R. H. Fulton & Company, Box 1526, Lub- 
bock, Texas. Has 55 miles of 30-in. steel 
water line for City of Colorado Springs, 
Colorado. 


@ H. L. Gentry Construction Company, Box 
32, Perrysburg, Ohio. Has 18 miles of 20-in. 
in West Virginia for United Fuel Gas 
Company. 


@ H. B. Zachry Company, Box 2570, San 
Antonio, Texas. Has 90 miles of 12 and 
16-in. loops for Magnolia Pipe Line Com- 
pany, eastern section of the firm’s Mid- 
land-Corsicana system. A. “Pup” 
Vaughan, general superintendent. 


@ Texas Engineering and Construction Com- 
pany, Amarillo, Texas. (Formerly Z. Jack 
Graham Company). Has 40 miles of 4 
and 6-in. gas line for Pioneer Natural 
Gas Company, near Plainview, Texas. 


@ B&M Construction Corporation, Oklahoma 
City, Oklahoma. Has contract for construc- 
tion of 500 miles of 12-in. products line 
from Cadiz to Zaragoza, Spain, for U. S. 
Navy as part of joint venture. A. C. Mon- 
tin, project manager, in care of Hilton 
— Spain. Job to start June 
i, FSo>. 


@ Mannix, Ltd., 332 7th Avenue West, Cal- 
gary, Alberta, Canada. Has 100 miles of 3 
through 10-in. gathering system for Pem- 
bina Pipe Line Company. George Hupp, 
manager; field office at Drayton, Valley, 
Alberta. 


@ Modern Welding Company, Box 528, 
Owensboro, Kentucky. Has 112 miles of 6 
through %-in. for Southeast Alabama 
Gas Corporation in cities of Seale, New- 
ville, Abbeville, Headland, and Eufaula, 
Alabama; 55 miles of 6 through %-in. 
for City of Flora, Illinois; 25 miles of 12 
through %-in. for Gas Light Company 
of Columbus, Georgia; and 12 miles of 6 
through %-in. for Alabama Gas Corpo- 
ration in Gadsden, Alabama. 


@ Oklahoma Pipe Line Constructors, 6612 
Harry Hines Boulevard, Box 13227, Dallas, 
Texas. Has 115 miles of 24-in. between 
Mansfield and Lackawaxen, Pennsylvania, 
for Tennessee Gas Transmission Com- 
pany. N. L. “Cajun” Arie and Guy Craft, 
superintendents at Honesdale and Troy, 
Pennsylvania. 


@ Williams Brothers, National Bank of Tulsa 
Building, Tulsa, Oklahoma. Has 160 miles of 
6-in. for Bolivian government, oil line. Has 
115 miles of 30-in. between Toledo and 
Cleveland, Ohio, for East Ohio Gas Com- 
pany. Has 72 miles of 30-in. in Virginia 
for Transcontinental Gas Pipe Line Cor- 
poration. 


@ Engineers Limited Pipe Line Company, 225 
Bush Street, San Francisco, California. Has 
37 miles of 16 and 20-in. in Washington 
for Trans Mountain Oil Pipe Line 
Company. 
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Contractors 





@ H. C. Price Company, Box 1111, Bartles- 
ville, Oklahoma. Has 35 miles of 26-in. 
loops in Ohio and Pennsylvania for Ten- 
nessee Gas Transmission Company. Also 
has for TGT approximately 18 miles of 
24-in. connecting Harrison and Hebron 
Storage fields and 50 miles of mainline, 
24-in. Also has 77 miles of 26-in. in 
western Kentucky and Tennessee in six 
main line loops, plus 72 miles of 12-in., 
37 miles of 10-in. and 5 miles of 8-in. in 
Indiana, for Texas Gas Transmission 
Corporation. 


O. R. Burden Construction Corporation, 
6702 East 21st, Tulsa, Oklahoma. Has 50 
miles of 8-in. products line between Cush- 
ing and Tulsa, Oklahoma, for Texaco- 
Cities Service Pipe Line. Has 31 miles of 
30 and 36-in. in Louisiana for Transconti- 
nental Gas Pipe Line Corporation. 


@ Jess Whitlaw, Ponca City, Oklahoma. Has 
70 miles of 3 through 16-in. gathering 
system for Pure Oil Company in vicinity 
of Adena field, northeast Colorado. 


@ Hallmac Construction Company, 2261 
West Holcombe, Houston, Texas. Has ap- 
proximately 100 miles of 10-in. for South 
Georgia Natural Gas Company. 


@ Buchanan Pipe Line Construction Com- 
pany, Birmingham, Alabama. Has 80 miles 
of 6 and 8-in. for South Georgia Natural 
Gas Company. 


@ Cumberland Contracting Company, Monti- 
cello, Kentucky. Has approximately 225 
miles of 2 through 10-in. for Southeast 
Alabama Gas District. 


@ Mid States Construction Company, Box 
417, Mt. Vernon, Illinois. Has 110 miles of 
2 through 12-in. for South Georgia Nat- 
ural Gas Company. 


@ Associated Pipe Line Contractors, Box 
13216, Houston, Texas. Has 63.5 miles of 
36-in in Louisiana and Mississippi and 
71 miles of 30-in. in Virginia and Mary- 
land for Transcontinental Gas Pipe Line 
Corporation. 


@ Midwestern Constructors, Inc., 402 North 
Boulder, Tulsa, Oklahoma. Has 14.5 miles 
of 30-in. and 53.5 miles of 36-in. in 
Alabama for Transcontinental Gas Pipe 
Line Corporation. 


@ Western Constructors, Austin Texas. Has 
76.8 miles of 36-in. in Georgia and South 
Carolina for Transcontinental Gas Pipe 
Line Corporation. 


@ Pipe Line Contracting and Drilling Com- 
pany, P. O. Box 165, Lemoyne, Pennsylvania. 
Has 46 miles of 26-in. in three loops in 
West Virginia and Maryland for Atlantic 
Seaboard Gas Corporation. 


@ Engineering-Construction Company, 402 
North Cheyenne, Tulsa, Oklahoma. Has 150 
miies, 6 to 10-in. gas line for Southeast 
Alabama Gas District. Two spreads: Gene 
Coulter, superintendent at Eufaula, Ala- 
bama, and Jim Williams, superintendent, 
Headland, Alabama. 


@ Merritt-Chapman & Scott Corporation, 260 
Madison Avenue, New York 16, New York. 
Has 53 miles of 8 to 24-in. between Bom- 
bay and Butcher Island for Bombay Port 
Trust, India. Also 16 miles of 16-in. be- 
tween refinery and Sydney for Australian 
Oil Refining. 


@ Foster-Wheeler Corporation, 165 Broad- 
way, New York 6, New York. Has overall 
supervision of a 1920-mile NATO pipe 
line system in Europe. 
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FRANKLIN PARK 


Where experience and the 
most modern facilities are 
combined to give you more 

for your money in clean- 
ing, priming, coating 


and wrapping steel pipe. 








AT ALL 7 PLS PLANTS 
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Pioneers in Steel Pipe Protection 
General Offices and Plant: Franklin Park, Illinois 


Plants at Glenwillard, Penna.; Longview, Texas; Corpus Christi, Texas: 
Harvey, La.; Sparrows Point, Md.; and Monmouth Junction, N. J. 


To obtain more information on products advertised see Page E-41 
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Is the 


Protection You Buy 
TIME-TESTED Like 


SIV NDIEKCKOVANIE 


-.- the Quality 
Coal Tar Coating 





























There is one dependable 
yardstick for measuring 
the quality of protective 
material: How does it 
stand up over years of 
service? 

You don’t have to ex- 
periment when you 
specify TAPECOAT. It is 
quality coal tar coating, 
and coal tar is nature’s 
own defense against cor- 
rosion. 

Since 1941, when it 
was introduced as the 
first protective coating 
in handy tape form, 
TAPECOAT has proved its 
ability to keep vulner- 
able steel surfaces in 
“like new’’ condition 
year after year. That’s 
why it is specified by 
those who know that 
continuing protection 
is the first considera- 
tion. 

For 14 years, TAPE- 
CoAT has provided de- 
pendable protection on 
pipe, pipe joints, tanks, 
etc., above ground and 
under ground. 

TAPECOAT comes in 
handy rolls in widths 
from 2” to 24”. It’s easy 
to apply and the coal tar 
provides both bond and 
protection at the same 
time. 


Write for brochure and 
recommendations on your 
corrosion problem. 


The 


TAPECOAT 


Company 


Originators of Coal Tar 
Tape Protection 


1533 Lyons Street - Evanston, Illinois 
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Pipe Line Projects 


Albuquerque Terminal 
Pianned by Texaco 


A new pipe line terminal and bulk 
plant will be constructed by The Texas 
Company at Albuquerque, New Mex- 
ico. It will be supplied by a products 
pipe line from El Paso, Texas, operated 
by the Standard Pipe Line System. The 
terminal, with complete bulk plant fa- 
cilities, will replace the existing bulk 
plant now supplied by rail and trans- 
port truck. Total storage of 90,000 bbl 
will be provided to receive motor gaso- 
lines and diesel fuel. The terminal site, 
consisting of 7 acres, has been acquired 
and construction is scheduled to be 
completed June 1. 


Great Lakes Completes 
Kansas Products Line 


Great Lakes Pipe Line Company has 
completed its 10-in. line from El Do- 
rado, Kansas. The new direct route to 
Kansas City supplements an 8-in. line 
that links refineries at El Dorado and 
nearby locations to the Great Lakes 
system at Humboldt, Kansas, east of 
El Dorado. 

A diesel-powered pumping unit at 
El Dorado will provide the 10-in. line 
with a capacity of 36,000 bbl per day. 
This volume can be increased to 46,- 
000 bbl when necessary by use of an 
intermediate station at Topeka. The 
diesel-powered Topeka station will be 
operated by remote control from El 
Dorado. 


Tennessee Gas Authorized 
370-Mile Gulf Coast Line 


Authorization to build a new 370- 
mile, 30-in. gas line from Kinder, 
Louisiana, to near Aqua Dulce, Texas, 
has been given Tennessee Gas Trans- 
mission Company by the Federal Power 
Commission. The $35,400,000 line will 
be built as a substitute for 211 miles 
of pipe line previously authorized by 
the commission but never constructed. 
The new line will give TGT mainline 
facilities where it now has only minor 
laterals. 


Two Pipe Line Projects 
Planned by El Paso Natural 
Preparation of applications to the 
FPC is underway by El Paso Natural 
Gas Company on two major projects 
that will boost the capacity of the sys- 
tem some 500,000,000 cu ft in the next 
three years. One application will seek 
permission to build a 370-mile line 
from a connection in southern Idaho 
on the Pacific Northwest Pipe Line to 
the California-Nevada border near 


To obtain more information on products advertised see Page E-41 


Reno. This line is scheduled for 1958 
completion. El Paso has agreed to pur- 
chase 250,000,000 cu ft daily from 
Pacific Northwest when its system is 
completed. 

The company also will ask permis- 
sion to increase deliveries from the San 
Juan Basin to California by 200,000,- 
000 cu ft. Facilities to handle an addi- 
tional 100,000,000 cu ft daily are 
planned for 1956 and facilities for an- 
other 100,000,000 cu ft additional ca- 
pacity are planned for 1957. 


Two-Mile Offshore 
Line in California 

Work has begun on a buried 10,500- 
ft pipe line system connecting Mon- 
terey Oil and Texas Companies’ off- 
shore wells with a separation center im- 
mediately north of Second Street in 
Seal Beach, California. The pipe line 
system consists of a cluster of four lines 
and is being laid by Healy-Tibbitts Con- 
struction Company, builders of the off- 
shore well site itself. The main line will 
be 8-in. and have a capacity of 10,000 
bbl per day. The remaining three lines 
of the cluster will each be 3-in. pipe 
and will be used for fuel, water and 
mud delivery, and for various testing 
purposes. A multiple conductor arm- 
ored cable is being laid at the same time 
to provide electric circuits for tele- 
phones and on-shore controls. Con- 
struction is scheduled for completion 
in 60 days. 





Weld-+Ends Permits Welding a 
Pipeline While Pumping Through It. 





A pipeline safety welding coupling 
for crude oil, gas, gasoline, as- 
phalt, steam, chemical process and 
other pipelines. WELD-+ENDS 
joins pipe securely so flow can be 
resumed immediately at full pres- 
sure. Welding can be performed 
while pipeline is in use days or 
weeks later. Sizes 2” to 30”. 


Pipe Line Development Co. 
5700 Detroit Avenue Cleveland 2, Ohio 








ee 
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Peace River Crude 
Line Contracted 

The group of major companies with 
the largest production interest in the 
two Sturgeon Lake oil fields has been 
awarded a construction permit for a 
crude oil pipe line, through the oper- 
ating medium of a new pipe line com- 
pany named Peace River Oil Pipe Line 
Co. Ltd. The line will run for 106 miles 
from Sturgeon Lake to the pumping 
station at Edson on the Trans Moun- 
tain pipe line about 100 miles west of 
Edmonton. The owner companies 
named in the charter of incorporation 
are Amerada Petroleum Corporation; 
Canadian Gulf Oil Company; Hudson’s 


New X-Ray Inspection 
Firm Organized in Houston 
A new firm, Pipeline X-Ray Service 
of Texas, has been formed to assume 
the pipe line X-ray weld services for- 
merly offered by Richardson X-Ray 
Service of Alhambra, California. The 
new company will headquarter at 1076 
M&M Building in Houston, Texas. 
C. W. Radcliff, vice president in charge 
of Richardson Pipeline Service, will be 
general manager of the new firm. 
Personnel and equipment will re- 
main the same. Pipeline X-Ray will 
continue to offer the same services in 
all areas except California, which has 
been retained by Richardson under the 


Projects 


purchase agreement. 

The new firm’s first job will be in 
spection of approximately 600 miles of 
pipe line being built in Spain. 


Gas Sales Increase 
During 1954, Says AGA 


Total gas sales to ultimate consumers 
reached a new high in 1954, the Ameri- 
can Gas Association reports. An in 
crease of 8.4 per cent over 1953, on the 
basis of therms, was chalked up during 
1954. Actual sales were higher than 
preliminary estimates indicated. The 
AGA’s index of total gas sales, using 
1947-1949 as a base of 100, gave 1954 
an index of 198.3. 








Bay Oil and Gas Company, Ltd.; Im- | 


perial Oil, Ltd.; Shell Oil Company, — 
and Union Oil Company of California. | 


In awarding the permit, however, The 
Petroleum and Natural Gas Conserva- 


tion Board of Alberta directed that pro- | 


vision should be made for admitting 
other companies with interests in the 
Sturgeon Lake and tributary areas to 
a share in the pipe line company. 

Engineering plans call for a 16-in. 
line for the first portion of the line from 
Sturgeon Lake to Iosegun Lake, with a 
12-in. line for the remainder of the dis- 
tance to Edson. Decision to build di- 
rectly to the Trans Mountain line rather 
than to Edmonton was dictated largely 
by cost factors. The line to Edson, with 
optimum capacity of 32,500 bbl per 
day, would require an average 10-year 
tariff of 9.6 cents per barrel, while a 
12-in. line to Edmonton, a combined 
distance of 210 miles, would require 
13 cents. Maximum capacity of the 
line to Edson will be 57,600 bbl per 
day. 

Limiting distribution of its crude to 
the Trans Mountain line is of no prac- 
tical significance to the producers, un- 
der the provincial prorationing system 
of production allowables, although it 
might have some impact on the oper- 
ations of the line in a period of low 
markets in the area served by Trans 
Mountain. At such a time the traffic 
volume might have to be reduced be- 
low its mathematical share of the whole 
market, because there would be no way 
to send any flow upstream into the 
Trans Mountain line back to Edmon- 
ton. Conversely, in a flush market 
period, the Sturgeon Lake field would 
still be limited to its pro rata share of 
total production, so that a rise in the 
Coast market would be filled partly 
from other Alberta production and not 
entirely from crude moved by the Peace 
River line. 

Construction is scheduled to be com- 
menced after the spring thaw and to 
be completed this year. No date has 
been stated yet for calling of tenders or 
award of contract. 
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Machines for every job are available 
— for pipe from 2” to 36”, for any 
coating and wrapping combination 
from single-coat, single wrap to 
double-coat double-wrap. Per- 
rault’s years of field experience 
have developed the most efficient, 
most dependable equipment you 
can find. And Perrault’s earnest 
desire to give customer satisfac- 
tion assures you of the best 
service to be had. You'll do 
better when you call Perrault 
Equipment Company. 


Sole Owner, W. O. DIXON 


TELEPHONE 5-1103 @ 1130 NORTH BOSTON @ TULSA 6, OKLAHOMA 

















COATING & WRAPPING MACHINES 


Line Traveling Over-the Ditch or 
Stationary Yard and Railhead types 


ALSO: Cleaning and 
priming machines — line 
traveling or stationary. 
Glass Pipe Wrap, Asbestos 
Felt Wrap, Kraft Wrap, 
and Rock Shield.  Tar- 
Heating Kettles, Burners, 
Patch Pots and Accessories. 


AND: Pneumatic-Tired 
Lowering-In Cradles, Ad 
justable Pipe Cradles 
Five-roller Cradles, Tongs 
Hooks, Blocks, Belts, Slings 
Line-up Clamps, Hand 
Tools, Supplies and Equip 
ment of every sort. 


EXPORT OFFICE: SUITE 1655, 45 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 
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Projects 
Short Gas Line 
To Be Built in Canada 

Among the few natural gas pipe lines 
assured of starting construction in west- 
ern Canada this year is the extension of 
the Canadian Western Natural Gas 


Company, Ltd.’s trunk line in southern 
Alberta to build services for three more 





Weld+Ends Permits Welding a 
Pipeline While Pumping Through It. 





A pipeline safety welding coupling 
for crude oil, gas, gasoline, as- 
phalt, steam, chemical process and 
other pipelines. WELD-+ENDS 
joins pipe securely so flow can be 
resumed immediately at full pres- 
sure.. Welding can be performed 
while pipeline is in use days or 
weeks later. Sizes 2” to 30”. 


Pipe Line Development Co. 
5700 Detroit Avenue Cleveland 2, Ohio 














MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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First field testing of Caterpillar’s new No. 583 pipe-layer was made recently on the 
R. H. Fulton spread on a 30-in. loop job for Panhandle Eastern Pipe Line Company in 
Kansas. The crawler-mounted unit is shown at work on pipe doping operation, a job 


normally requiring three sideboom tractors. 


towns. The extension will be laid from 
Lethbridge to Raymond, Magrath and 
Cardston, all south of Lethbridge in the 
direction of the Montana border. All 
have voted in favor of awarding a 
franchise to the utility company. 

The work will include 58'2 miles 
of 16-in. from Lethbridge to Cardston, 
from which the other lines will be taken 
off, and a new compressor station built 
at Lethbridge. Estimated cost of the 
whole extension will be $1,000,000. 


ODM Pipe Line Study 
Release Due Soon 

A study of oil pipe lines in relation 
to national defense, long underway by 
the Office of Defense Mobilization, 
may be presented to the National Se- 
curity Council sometime in May. Two 
chief items of interest are the West 
Coast Pipe Line and American Pipe 
Line projects, both proposed by pri- 
vate groups. The government agency is 
expected to recommend against any 
federal aid to either of the projects. 








United Gas Planning 
$8 Million Expansion 

United Gas Pipe Line Company has 
asked the FPC for permission to con- 
struct some $8,300,000 in new facili- 
ties on its transmission system in Mis- 
sissippi, Alabama, and Florida. The 
project includes 63 miles of new pipe 
line and a new 330-hp compressor sta- 
tion. The facilities are planned to sup- 
ply more gas to existing customers and 
a new industrial customer. 


Texas-Florida Gas 


Line Proposed 

A 1500-mile natural gas line costing 
$185,000,000 has been proposed by 
two Houston firms, Houston, Texas, 
Gas & Oil Corporation and Coastal 
Transmission Corporation, who have 
indicated they would ask the FPC for 
authorization in the near future. The 
line would transport gas from Texas 
and Louisiana production areas to 
Miami, Florida, and serve intermediate 
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NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 








Specify 


b's 





address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—"PELCO.” 








suc? 


* 
Welding Saddles 











<q 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 


Shreveport (84), Lo. 


SEE YOUR NEAREST SUPPLY HOUSE 





(Formerly: Pelican Well Tool & Supply Company) 


To obtain more information on products advertised see Page E-41 
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Projects 


Loop Program Planned 
By California Companies 


Pending approval from the Califor- 
nia Public Utilities Commission, South- 
ern Counties Gas Company is ready to 
start construction of 31.5 miles of 
30-in. pipe line between Cactus City 
and Desert Center in Riverside County. 
The $2,500,000 project will complete 
“looping” of the California-Texas pipe 
line system along the 210-mile stretch 
from the Colorado River to Los An- 
geles. The “Biggest Inch” pipe line was 
first put into operation in 1947, at 
which time its daily capacity was 175,- 
000,000 cu ft. Indicative of Southern 
California growth, currently the line 
delivers 713,000,000 cu ft each day. 
The line is owned jointly by Southern 
California Gas Company, Southern 
Counties Gas Company, and their out- 
of-state supplier, El Paso Natural Gas 
Company. Continuing expansion of the 
facility has run investment by the three 
companies to more than $210,000,000 
and it is expected that in 1955 it will 
provide about 65 per cent of the pri- 
mary gas supply to Southern California. 


New Firm, Pipe Line 
Technologists, Formed 

C-R-C Engineering Company, pipe 
line design engineering firm has been 
dissolved and a new engineering firm, 
Pipe Line Technologists, with the same 
management and personnel under sole 
proprietorship of Herbert E. Fisher, 
has been organized. 

Home offices will be located in Hous- 
ton, Texas, at 2518 North Boulevard, 
with branch offices in New York City 
and Calgary, Canada. The new firm 
will continue to offer complete engi- 
neering services for crude oil, natural 
gas and petroleum products pipe line 
systems. 

Pipe Line Technologists will con- 
tinue to manage and supervise the op- 
erations of Kaneb Pipe Line and Aug- 
usta Pipe Line Companies, consisting 
of a $10 million products pipe line sys- 
tem in Kansas and Nebraska. 


ASCE Pipe Line Meeting 
Scheduled for St. Louis 


A luncheon and technical session 
have been slated by the Committee on 
Pipe Lines of the American Society of 
Civil Engineers at the group’s meeting 
in St. Louis, June 17. Speakers will in- 
clude N. E. Tanner, president of Trans- 
Canada Pipe Lines, Ltd., on his firm’s 
proposed system; Rear Admiral John 
R. Perry, CEC, USN, Chief of the Bu- 
reau of Yards and Docks, on the “De- 
fense Pipe Lines in Spain,” and Pro- 
fessor M. G. Spangler of Iowa State 
College, who will discuss “Stresses in 
Pressure Pipe Lines and Protective 
Casing Pipes.” 













Gulf Interstate uses Blue Flag 
BLUE to help protect new 


“BIG INCH’ 


FLAG 
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Machine wrapping the Gulf Interstate 30” main line over the ditch. Blue Flag’s 
high tensile strength permits high-speed application with less downtime. 


Gulf Interstate selected Blue Flag 
pipe wrap to help prevent corro- 
sion on portions of its new 1160- 
mile pipeline system extending 
from southern Louisiana to West 
Virginia. 

Pipeline enamel reinforced with 
Blue Flag has increased strength, 
offers exceptional resistance to 
cracking. Blue Flag protection 
adds years to the service life of a 


NEW FREE FOLDER—Learn more about L:O-F 
Glass Fibers’ complete line of pipe wraps engineered 
for effective corrosion control. Write: L-O-F Glass 
Fibers Company, 1810 Madison Ave., Toledo 1, Ohio. 





L-O°-F 


pipeline, helps safeguard the huge 
original investment. 

Blue Flag pipe wrap is made of 
special inert glass by Glass Fibers’ 
exclusive ‘‘Electronic-Extrusion’’ 
process. The fine fiber mat has uni- 
form porosity which improves ena- 
mel distribution and greatly re- 
duces the number of “holidays.” 
Local Blue Flag distributors give 
quick service. 





GLASS FIBERS 
COMPANY 


Makers of glass fibers by the 
“Electronic-Extrusion”’ process 


A COMPLETE LINE FOR PIPELINE PROTECTION 


BLUE FLAG Reinforcing Pipe Wrap, DURAMAT Protective Outer Wrap, 
DURAMESH Pipeline Fabric, DURATAPE Pipe and Joint Wrap 


To obtain more information on products advertised see Page E-41 
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Projects 


Pacific Northwest 
Asks Financing Okay 


Pacific Northwest Pipe Line Corpo- 
ration has asked the Securities and 
Exchange Commission to approve a 
stock sale to finance construction of its 
recently FPC-approved system. 

Financing plan of the $161,000,000 
project includes: 

1. Sale to present stockholders of 

1,549,100 shares of common stock 
at $10 a share. 
Public sale of 287,000 units con- 
sisting of $60 interim notes and 
one share of common stock—a 
$70 package for a total $20,090,- 
000. 


nN 


Issuance of $93,200,000 in first 
mortgage bonds at 4% per cent. 
Issuance of $26,800,000 in unse- 
cured notes at 32 per cent. 


Issuance of $5,654,000 unsecured 
notes to Phillips Petroleum Com- 
pany for lease rights to 70,000 
acres in the San Juan Basin. 


Unsecured notes totalling $675,- 
000 at 3% per cent interest to 
Colorado Oil & Gas Corporation. 
A further issue to present stock- 
holders only of 280,000 shares of 
one dollar par value common 
stock at $10 a share at the rate of 
.4 shares of new common for each 
outstanding share. 





Whether they’re 
“Pipe-Dreams’ or “Nightmares” 


Turn Your 


over to 


PARK HILL 





© BROAD EXPERIENCE 
© MODERN EQUIPMENT 
© COMPLETE SERVICE 


PARKHILL TRUCK COMPANY 


TULSA, OKLA. 


DOWELL BLDG. 





D-106 


PHONE 7-1351 
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Panhandle Eastern Plans 


$22.4 Million Expansion 

A combined $22,400,000 expansion 
program has been submitted to FPC 
for approval by Panhandle Eastern 
Pipe Line Company and its subsidiary, 
Trunkline Gas Company. The program 
would boost Panhandle’s peak day de- 
livery capacity by 250,000,000 cu ft. 
Trunkline would furnish 80,000,000 
cu ft of the new capacity through 
expenditures of $18,700,000 for new 
facilities. Balance of the increased ca- 
pacity would come from a big under- 
ground storage development by Pan- 
handle near Waverly, Illinois, at a cost 
of $3,700,000. 


Ten-Fold Increase In 
Gas Construction 

Gas industry construction expendi- 
tures have increased more than ten- 
fold since the pre-war years. Such ex- 
penditures have risen from an average 
of $101,000,000 spent each year from 
1937 through 1941, to an average of 
$799,000,000 in the five immediate 
post-war years following 1945. In each 
of the years since 1950, the nation’s 
gas facilities have been increased by 
the expenditure of $1 billion a year 
or more. 

Tabulated construction expenditures 
for gas utility and pipe line construc- 
tion in millions of dollars follow: 


Average, 1937-1941 $ 101 
Average 1946-1950 799 
Total for 1951 1,462 
Total for 1952 1,067 
Total for 1953 1,350 


Total for 1954 (prelim.).... 1,108 
Total for 1955 (estimated) 1,395 


Ohio Oil’s Columbus 
Terminal Completed 

Completion of Ohio Oil Company’s 
products pipe line terminal under con- 
struction at Columbus, Ohio, has been 
targeted for May. 

The new 30-acre terminal will incor- 
porate the latest facilities and tech- 
niques in products distribution. It will 
be serviced by an extension of a prod- 
ucts pipe line from the company’s 
Robinson, Illinois, refinery. The termi- 
nal will have a total of 260,000 bbl of 
storage. 


Southern Gas Association 
To Meet in New Orleans 


Some 2000 persons are expected to 
attend the forty-seventh annual conven- 
tion of the Southern Gas Association 
when it meets in New Orleans May 16- 
17-18. Included in the sessions during 
the three-day meeting will be discus- 
sions of interest to pipeliners on acci- 
dent prevention, plastic pipe, the new 
ASA pipe code, employee relations, 
and natural gas transmission problems. 
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POWER 50,000 | FEET OF DRILLING IN ONE YEAR 


WITHOUT DOWN TIME 


Tom Jack Drilling Company, Ardmore, Okla., bought two 
Caterpillar Oilfield Engines in 1953. They were 130-HP 
D13000s built in 1937. 


Last year this pair of rugged diesels powered 50,000 
feet of hole without down time due to engine failure. 

“Because of the efficiency of these CAT* Oilfield 
Engines,” reports owner Tom Jack, “we were able to pay 
out the rig in less than two years and acquired oil produc- 
tion worth $40,000. The best part about Cat power on a 
rig is its economy of operation. And the cost of fuel is 
practically negligible.” 

The engines power a Gardner-Denver mud pump and 
Cardwell draw works. Including moving time in and out. 
the unit drills a 2000-foot well in seven days. 


The story of Tom Jack’s two D13000s is the story of 


Caterpillar economy. Not only do Cat Oilfield Engines have 


along life, but they stay on your job without a lot of repairs 





and lost time. Because they have few adjustments, the 
engines need little attention. Their efficient filters and sea! 
keep harmful dust and abrasives out of working parts 
It’s never too late to cut costs. Get high production « 
your rig now with dependable Caterpillar Oilfield Engines 
Your nearby Caterpillar Dealer will show you a complet 
power line up to 520 HP and 315 KW for new drillin; 


equipment or repowering. 


Caterpillar Tractor Co., Peoria. Illinois, U.S.A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademar! 




















































A. C. Pabst, industrial hygienist, 
Socony-Vacuum Oil Company, 
Inc., is called in at the blueprint 
stage where basic hygiene meas- 
ures can be incorporated into 
plants, processing units and 
other installations, helping to 
save time, money and problems 
for management. 







Tool of the industrial hygienist: 
The midget impinger, an instru- 
ment which draws a measured 
volume of air through a trap 
containing a liquid collecting 
medium. Here, the midget im- 
pinger is being used to sample 
atmospheric concentration of 
toxic dust. 


INDUSTRIAL 
HYGIENE in the Petroleum Industry 





A. C. Pabst 


THE petroleum industry has made re- 
markable and enviable progress not 
only in developing new and better 
products, but equally in anticipating 
market demands in terms of both qual- 
ity and quantity. It has an extraordinary 
record for providing the customer with 
what he wants, where and when he 
wants it. New processing methods have 
been necessary, of course, to achieve 
these results. 

Many of these processing methods 
represent highly complex chemical op- 
erations that present problems and situ- 
ations new to the industry. With fore- 
sight and planning, the petroleum in- 
dustry is solving these problems, and, 
in fact, anticipating situations so that 
they do not become problems. To ac- 
complish this, comparatively new sci- 
ences like health engineering are 
studied with the same zeal as other 
types of research. Practically unknown 
20 years ago, today’s occupational 
health includes the fields of industrial 
hygiene and industrial medicine. 

Because industrial hygiene is one of 
the newest phases, many people do not 
know the meaning of the term, or the 
functions of the industrial hygienist. 
Nevertheless, the safeguarding of in- 
dustrial health already is on a business 
basis, with labor and management 
recognizing its importance. Govern- 
ment, too, takes an active interest, and 
19 states have health department rules 
on industrial hygiene. Today, there are 
only about 800 industrial hygienists in 
the United States, and a large number 
of this group are not in industry, but 
are working for the federal govern- 
ment or state departments. 

People hearing the word “hygiene” 
usually recall they had a hygiene course 
in high school which dealt with per- 
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sonal habits such as bathing, cleaning 
the fingernails, teeth, etc., and im- 
mediately jump to the conclusion that 
an industrial hygienist in industry must 
be interested in keeping employees 
clean. In my first visit to many of our 
refineries, it seemed that I was always 
taken first to the locker rooms and 
toilets to inspect shower and lavatory 
facilities. Of course, industrial hygien- 
ists are interested in the employee’s 
cleanliness as it is necessary to protect 
his health, but their primary interest is 
not in sanitary facilities. They are more 
interested in keeping an employee’s 
lungs, skin, and other organs free from 
exposure to hazardous gases, liquids, 
dusts, and other harmful substances. 

The petroleum industry is becoming 
increasingly involved in the handling 
of all kinds of chemicals having various 
degrees of physiological effects on man. 
These chemicals might be described by 
quoting from a publication issued by 
duPont’s Haskell Laboratory of Toxi- 
cology.” 


“It Takes All Sorts’’ 
“Chemicals, like people, can be 
mild, fractious and often exas- 
perating. 

“Like people, chemicals are of 
many types and dispositions. Most 
are uncomplaining, law-abiding 
citizens who present no special 
problems. Some are unstable and 
unpredictable. Some are out-and- 
out neurotics, requiring a sharp 
and observant discipline. Others, 
harmless by themselves, may be 
influenced by bad company. Still 
others are troublemakers in soli- 
tary, but docile and helpful in 
tandem. Some are just plain bad 
actors.” 
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Many of the compounds with which 
the petroleum industry is concerned 
are new or are being studied more 
fully. The industry’s concept of in- 
dustrial hygiene compares favorably, 
however, with similar activities in 
chemical and other industries, which 
have worked many years on these prob- 
lems. 

The advent of catalytic cracking re- 
sulted in the production and handling 
of aromatic hydrocarbons with health 
problems similar to those long asso- 
ciated with the coal-tar industry. The 
use of new chemical catalysts, inhibi- 
tors, and other chemical compounds 
creates health problems that the chem- 
ical industries have faced for years. To 
illustrate this trend we need only look 
at the modern gasolines, fuel oils and 
motor oils. Years ago motor oils were 
practically 100 per cent petroleum in 
nature with little, if any, additives; 
today they contain up to 15 to 20 per 
cent of chemicals, additives and in- 
hibitors. This trend doubtless will con- 
tinue because there is no question that 
additives contribute much to improve 
performance characteristics. With 
every change in formulation, any busi- 
ness makes careful studies regarding 
the health and safety of personnel and 
customers. Problems that may arise 
are solved, many of them by industrial 
hygiene. 

Hygiene is defined as that branch of 
medical science that relates to preser- 
vation of health, and therefore, indus- 
trial hygiene may be defined as the 
science of prevention and control of oc- 
cupational illness. It resolves itself into 
the problem of looking for any factors 
or conditions in work places that could 
cause or contribute to illness or serious 
discomfort of employees, and of de- 
vising the methods and means of elimi- 
nating or controlling such conditions. 
The typical industrial hygienist 


usually started out as a chemist or . 


chemical engineer who became in- 
terested in and studied toxicological 
effects of chemicals on man. Conse- 
quently, he has a good background of 
chemistry and engineering combined 
with some medical knowledge—a sort 
of one-third doctor, one-third engineer, 
and one-third chemist. His objectives 
are the protection and improvement of 
the health and safety of workers in the 
industrial environment from all manner 
of harmful exposures related to occu- 
pation. In the petroleum industry, in- 
dustrial hygienists usually function as 
an important part of the medical de- 
partment and in close collaboration 
with the safety department for the pro- 
tection of employees. 

Basically, the practice of industrial 
hygiene in the petroleum industry is the 
same as in any other industry, and it 
can be boiled down to four general 
Principles: 


The midget impinger is to be 
used for air sampling in a 
refinery work area. 
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1. A knowledge of the toxicology of 

chemicals and materials. 

A review of all chemicals or ma- 

terials used or produced, how 

handled and the tabulation of 
toxic or potentially hazardous 
substances. 

3. The measurement of worker ex- 
posure to toxic substances. 

4. The recommendation and instal- 
lation of adequate control meas- 
ures and the evaluation of the 
effectiveness of such corrective 
steps where indicated. 


tN 


Toxicology of Chemicals 

In regard to Item 1, the toxicology 
of chemicals, it is difficult to give an 
adequate definition of a toxic material 
because practically anything can be 
safe or harmful depending upon how it 
is used or where it is used. For example, 
air and water are not regarded as 
harmful, but both are quite deadly 
under certain conditions—air if in- 
jected into the blood stream and water 
if introduced into the lungs. In the 
same manner, the use of carbon tetra- 
chloride in a process having proper 
ventilation would not be hazardous, 
while the use of carbon tetrachloride 
for mopping floors would be quite dan- 
gerous. In other words, a toxic ma- 
terial may be hazardous or non- 
hazardous, depending on the conditions 
of its use. 

In regard to toxicology, there are 
three ways in which a harmful sub- 
stance can cause adverse-effects upon 
man: 

1. It can be ingested or swallowed. 
It can come into direct contact 
with the skin or parts of the 
body. 

3. It can be inhaled as a gas, vapor, 
mist, or dust. 


Ingestion 

Fortunately, petroleum materials are 
not commonly or intentionally taken in- 
ternally and therefore, trouble from this 
is rather rare in a refinery, although it 
occasionally does occur unknowingly. 
I recall watching a worker who had 
been complaining of stomach-trouble, 
























whose duties involved the compound- 
ing of litharge or lead oxide in a doc- 
tor solution—this man proceeded to 
empty the bags of litharge into an out 
door mixing tank and, because of the 
dust and mists generated, he correctly 
wore a respirator. Of course, his hands 
were covered with lead oxide, and to 
my amazement, the first thing he did 
when he came down from the catwalk 
was to take from his lunch box an 
orange which he started to peel and eat, 
probably one of the most effective ways 
to get lead poisoning. 

When petroleum products get to the 
consumers, ingestion is more frequent, 
but nearly always its occurence is a 
result of carelessness or mishandling 
Small children whose parents care- 
lessly leave products within easy reach 
may have unhappy experiences. We 
have had hurry calls from doctors in- 
volving children drinking kerosine o1 
such products as penetrating oil and 
fly sprays. Sometimes adults are even 
worse. There are cases of anti-freeze 
poisoning, drinking of brake fluid and 
one, I recall, of a radiator flush that 
contains muriatic acid and chlorinated 
hydrocarbons. This occurred despite 
the fact that the product was fully 
labeled, including poison warning with 
skull and cross bones. 

It should be emphasized that hardly a 
substance exists that is not capable of 
producing adverse effects on the human 
body if taken in sufficient quantity o1 








TABLE 1. Average effect of alcohol 
level in blood.* 





Ounces of whiskey 
consumed in 1 hr % alcohol 

or less in bl 

% 0.01 Normal 

1 0.02 Feeling of warmth, 
pleasant social behavior 
Judgment blunted; 
Boastful, impulsive, 
Officially still sober. 
Fumbling, staggering gait 
clumsiness, slurred speec! 
Officially drunk. 
Responses and motor 
coordination strongly 
affected. 
Helpless, nausea 


Behavior 


2-3 0.05 


5-6 0.1 
8 0.15 


Stupor 

Coma 

Paralysis of the respir 
atory center—Death. 


*Pfizer Spectrum, JAMA, March 27, 1954. 


0.4- 
30 0.6- 


osos 
“IOI bo 














E-3 








To obtain more information on products advertised see Page E-41 THE PETROLEUM ENGINEER, May, 1955 








= 
ge 


‘Tiger Brand 
| winch lines” § 


says Mr. R. J. Moran, Vice President 


Moran Brothers, Inc., 
Wichita Falls, Texas 


Moran Brotruers Inc. have drilled oil wells 
all over the Southwest. They have learned how 
to drill a well on contract — at a profit. And 
they’ve learned that their best buy in wire line 
is Tiger Brand. Here’s what R. J. Moran told us: 
“We find that Tiger Brand Line costs us less 
than any other make we’ve tried—regardless of 
price. That’s because Tiger Brand lasts longer 
and gives us the best ton mileage. 
“Right now, we’re averaging about 11.2 ton 
miles per foot of hole without even lubricating act Amel MAIL THIS” coup bd N 
the lines. We just don’t have time for mainte- . — ea oe 
nance with our rigs running constantly. Once a | 
line is installed it doesn’t get touched till it’s 
replaced. Tiger Brand works so well under these | 
conditions that we use it on all our rigs—both | 
rotary and cable tool—and also on our winch 
trucks.” | 
Praise like this for Tiger Brand is an old 
story. Time after time you hear, “Tiger Brand | 
gives exceptional service.” “Our line costs are | 
| 
| 
| 
he 


American Steel & Wire 


Room T-55, Rockefeller Building 
Cleveland 13, Ohio 


C) Rush me one free Tiger Brand Ton Mile Calculator. 


() Have your representative call to show me how this 
calculator can help me cut line costs. 


extremely low.” 

Prove it to yourself. Send the coupon for one 
of our free Ton Mile Calculators. Then rig up 
with Tiger Brand and check its performance on 
your own rig. We’re sure you'll be back for more 
Tiger Brand Line. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN TIGER BRAND WIRE ROPE 
Excellay Croformed 


UNIT ED 672 T 2 56 ST § tL 
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Problem for the industrial hygienist: Instructing employees in the 
proper handling of toxic materials. This posed shot represents an 
actual instance where a worker, handling lead oxide, neglected 
to wash his hands before eating. If his careless habit had not 
been corrected, he would have had a real health problem. 


under wrong circumstances. Even com- 
mon table salt is toxic if taken in suffi- 
cient amounts. It is reported that many 
years ago, the Chinese used table salt 
as a means of committing suicide. 
Every chemical, therefore, has a non- 
toxic dose and at toxic dose. This can 
be well illustrated by Table 1 on a 
widely used commodity. 


Skin and Body Contact 


In the petroleum industry, skin con- 
tact is not generally experienced to the 
extent that it is, for example, in the 
metalworking industries where a daily 
eight-hour contact with cutting oils 
often takes place. Cases of oil derma- 
titis are uncommon among our em- 
ployees but they are reported not in- 
frequently among industrial users of 
petroleum products. 

It is definitely established that skin 
is not an impermeable barrier to chem- 
ical substances. In fact, it is increas- 
ingly important as a route of absorp- 
tion for many materials. Regarding ex- 
ternal or local skin effects, chemicals 
may be classified either as primary ir- 
ritants or sensitizing agents. 

A primary irritant is a chemical that 
may cause dermatitis in individuals, 
frequently after only one contact. It 
may have a strong chemical action, 
like acid, alkalis, amines, etc., or it may 
have a weak chemical action and re- 
quire prolonged contact to cause der- 
matitis. Most petroleum hydrocarbons 
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are primary irritants but are usually 
weak irritants since prolonged or ex- 
tensive contact is generally required 
to cause skin irritation. The petroleum 
industry now is handling large quan- 
tities of chemical additives and inhib- 
itors, many of which are strong pri- 
mary irritants and are active chemical 
compounds. 

It should be a part of any occupa- 
tional health program to educate em- 
ployees in the correct handling of such 
materials and to warn of the hazards 
of exposure. Recommendations and in- 
structions also are given for protective 
equipment like respirators, goggles, 
gloves, and aprons. 

This applies to concentrated or un- 
diluted inhibitors. Finished petroleum 
products should and usually do con- 
tain such a small quantity of additives 
and in such dilution that there is 
scarcely more harm in the finished 
product than there would be from 
straight mineral oil itself. 

Bizarre and erroneous conclusions 
sometimes are drawn in industrial der- 
matitis cases as to their cause, even by 
those who should know better. I recall 
a case of a young man who worked in 
a gasoline station and developed a 
severe dermatitis. He went to a physi- 
cian who made patch tests on him and 
found he had a sensitivity to special 
gasoline but practically no reaction to 
regular gasoline. Apparently, the physi- 
cian had heard special gasoline con- 
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It should be a part of any occupational health program to educate 
employees in the correct handling of materials and to warn of the 
‘hazards of excessive exposure. Here, a kettle is being charged 
with a chemical which generates toxic dust. Note use of respirator, 
gloves, ventilating equipment, and coverall. 


tains a lot of lead because the case was 
diagnosed as resulting from an excess 
of lead tetraethyl in the special gaso- 
line. We thought this strange because 
lead tetraethyl is not a primary skin 
irritant and never has been known to 
cause dermatitis, although it is known 
to be a poison and can be absorbed 
through the skin. 

A review of records of gasoline ship- 
ments into the particular area showed 
the regular gasoline actually contained 
the same or sometimes more lead than 
the special gasoline, clearly indicating 
that lead tetraethyl was not to blame, 
but that some other material was re- 
sponsible, possibly the coloring agent. 


Inhalation 


Of the three avenues by which chem- 
icals can be taken into the body, in- 
halation probably has received the 
most study and investigation because 
it is the avenue of greatest importance 
in industrial operations. From a vast 
amount of research has come publica- 
tion of very useful data on safe human 
exposure levels known as Threshold 
Limit Values or Maximum Allowable 
Concentrations. This is a list of several 
hundred commonly encountered chem- 
icals, solvents, dusts, etc., the toxi- 
cology of which has been carefully 
studied by medical research and in- 
dustrial experience. 

The list is compiled annually by the 
American Conference of Governmental 
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Industrial Hygienists and is published 
by the American Medical Association 
in AMA Archives of Industrial Hy- 
giene and Occupational Medicine. In- 
troductory paragraphs define the values 
as follows: 
“Values are given in the following 
tabulation for the maximum average 
atmospheric concentration of con- 
taminants to which workers may be 
exposed for an eight-hour working 
day without injury to health. 
These values are based on the best 


available information from indus- , 


trial experience, from experimental 
studies, and, when possible, from a 
combination of the two. They are 
not fixed values but are reviewed an- 
nually by the Committee on Thres- 
hold Limits for changes, revisions, 
or additions as further information 
becomes available. Threshold Limits 
should be used as guides in the con- 
trol of health hazards and should 
not be regarded as fine lines between 
safe and dangerous concentrations. 
They represent conditions only 

They represent conditions only 
within which it is felt that workers 
may be repeatedly exposed, day after 
day, without their health being ad- 
versely affected. It is felt, at the pres- 
ent time, that workers should not be 
exposed to a working environment 
containing any of these substances in 
excess of the value indicated. 

These values are not intended for 
use, or for modification for use, in 
the evaluation or control of com- 
munity air pollution or air pollution 
nuisances.” 

A few of the materials encountered 
in the petroleum industry and their 
Threshold Limits are listed below: 





Gases and Vapors 


Substance Parts per muii‘ion 

Benezene (benzol).................. 35 
Carbon diozide................ ie 5000 
Carbon monoxide........... 3 100 
Carbon tetrachloride 25 

eid as cee ‘ 500 
Hydrogen sulfide............... = 20 
Naphtha (petroleum)............... 500 
Os ad eis 500 
See 10 


Toxic dusts, fumes, and mists 


Substance Milligrams per cubic meter 
Iron oxide fume............ 15 
ee eg vandanawiye 0.15 
Sulfuric acid .............. 1 


Mineral dusts 


Substance Millions of particles 
per cubic foot 

ES Ey ee 5 

Dust (nuisance, no free siliea)...... 50 
iliea 

high (above 50% free SiOz)... .. 5 

medium 5 to 50% free Si02)...... 20 

low (below (5 % free Si02)...... 50 














Nineteen states observe Threshold 
Limit Values in their laws or regula- 
tions, and more are sure to follow. In- 
dustrial hygienists, as part of their 
duties, advise management of the ex- 
istence of these requirements in order 
that precautionary measures may be 
taken to avoid excessive exposure of 
personnel. 
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Industrial hygienists undertake meas- 
urement of air contaminants for com- 
pliance with states’ codes. Even a com- 
mon material like gasoline has a maxi- 
mum safe level which is 500 parts per 
million. 

The following are just a few of the 
hazardous materials that are en- 
countered in petroleum refinery opera- 
tions: 





terial by customers. However, this re- 
quires extensive work, knowledge of 
product, and toxicological information 
to determine what products must be 
labeled and how they should be 
labeled. 

Prior to 1932, only a handful of per- 
sons were engaged in industrial hy- 
giene procedures. By the end of the 
next decade, there were industrial hy- 








Materials encountered in petroleum refinery operations 





Respiratory 
irritants 
Acrolein Aniline, liquid 
Acetaldehyde Aniline, dyes 
Aluminum chloride Benzol (Benzene) 
Ammonia Cadmium 
Asbestos Carbon monoxide 


Ditertiary butyl para cresol 
Dusts, physiologically inert, general 


Chlorinated hydrocarbons 
Chrome compounds 


Toxic Skin 
materials 


irritants 
Acids—all kinds 
Amines 
Benzol (Benzene) 
Caustics 
Chromium salts 
Coal-tar compounds 
Cobalt, metal and compounds 


Dusts, attapulgus clay Cobalt, metal Dyes 

Dusts, bauxite Hydrogen sulfide Inhibitors 

Dusts, catalyst Inhibitors Nickel salts 

Formaldehyde Lead, metal & fumes Oils, generai 

Fluorides Lead, oxide, litharge Oils, high boiling aromatic 
urfural Lead, tetraethy! Oils, insoluable cutting 

Inhibitors Lead, soaps henol 

Lime Manganese Pitch 

Nitrogen oxides Mercury Solvents 

Ozone Methanol Ultra violet radiation 

Pine oil Radioactive materials, general Wax, untreated 

Silica Toluol (Toluene) 

Smoke Xylol (Xylene) 

Sulfur dioxide Zinc 

Welding fumes 











Product Labeling 

One very important function of the 
industrial hygienist in the petroleum 
industry concerns precautionary label- 
ing of products. This is receiving more 
emphasis as state after state passes la- 
beling regulations. One of the most re- 
cent is the State of New York, where on 
February 26, 1954, the Council on Pub- 
lic Health passed labeling regulations 
which became effective August 26, 
1954, as Chapter IX-A of the New 
York State Sanitary Code. These label- 
ing regulations have the force and effect 
of law and require precautionary label- 
ing on any product that entails a haz- 
ard in a reasonably anticipated use. 

A hazard is defined as “the risk of 
injury or illness which may be en- 
countered during or as a result of any 
reasonably anticipated type of handling 
or use of a substance, or during its 
specified use, if any, by reason of 
toxicity of the substance through in- 
gestion, inhalation or absorption 
through the skin, or due to its corro- 
siveness or irritating properties, or be- 
cause of its flammability or explosive- 
ness.” 

Somewhat similar labeling regula- 
tions already exist in California, Illi- 
nois, New Jersey, Oregon, and the 
Territory of Hawaii and are in the 
making in many other states, so more 
can be expected. Most state regulations 
are guided by recommendations of the 
Manufacturing Chemists’ Association, 
Inc., and with some exceptions, con- 
formity in one state results in conform- 
ity in other states. 

It is recognized that, as a rule, label- 
ing of many products is advisable and 
results in safer handling of the ma- 
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giene divisions in nearly every indus- 
trial state, and in many insurance com- 
panies. Industries themselves, however, 
have made the greatest expansion in in- 
dustrial hygiene units over the past 22- 
year period. Today, in most large in- 
dustries, industrial hygiene is being con- 
ducted under the guidance of increas- 
ingly well-trained, professional per- 
sonnel. 

No longer is industrial-hygiene seen 
by industry as an “aimless effort of in- 
tellectuals collecting bottles filled with 
nothing so that they can prepare long 
and useless discourses that few read 
or understand or would know what ac- 
tion to take”. Instead, the safeguarding 
of health is assuming a new signifi- 
cance. It not only saves time, money, 
and problems for management, but it 
actually improves employee morale 
and .efficiency by eliminating appre- 
hension in occupational environments. 

Instead of telling what mistakes have 
been made and how to correct them 
with costly changes, industrial hygien- 
ists now are called in at the blueprint 
stage where their ideas can be incor- 
porated into factories, machines and 
other installations to accomplish the 
most good easily and inexpensively. 

Industrial hygiene at its best in the 
petroleum industry requires the co- 
operation and skills of industrial physi- 
cians, industrial nurses, toxicologists, 
chemists, safety men, and industrial 
hygienists working together as a team. 
American industry, particularly the oil 
industry, is aware of the benefits of 
more and better production derived 
from environmental control and health- 
promotional activities. It needs only to 
be guided in the application. * * * 
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ATOMIC ENERGY 


versus 


How Peaceful Uses of Atomic Energy 


Atomic energy is so relatively new 
that any valid overall appraisal of its 
effects is practically impossible today. 
But one conclusion is certain: Atomic 
energy can be completely catastrophic. 
It has already revolutionized military 
problems. It has markedly modified the 
foreign policy of the United States, 
and not only the United States but 
many other countries on both sides of 
the Iron Curtain. Potentially the de- 
structive bomb will be developed and 
possessed by many other nations be- 
sides the three that now have it, United 
States, Russia, and England. It’s ulti- 
mate effect on the possibilities of peace 
are quite incalculable. It may destroy 
civilization. On the other hand it may 
be the imperative challenge which will 
bring powerful nations to their senses 
and eliminate major wars. 

The most highly publicized peace- 


_. 


This is a condensation of an address given 
before the Southwest Regional Conference spon- 
sored by Southwestern Alumni Clubs of Massa- 
chusetts Institute of Technology in Dallas, 
Texas, January 29, 1965. 
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May Affect Petroleum 


Walter G. Whitman 


time use of atomic energy is for the 
generation of electric power. Tech- 
nically, this possibility has been recog- 
nized from the start because the con- 
trolled fission reaction will release tre- 
mendous amounts of energy and there 
are lots of ways in which you might 
consider capitalizing on that energy in 
a nuclear reactor. To date all of these 
ways which seem at all practicable, 
however, involve making steam and 
then using the steam to run turbines. 

Among other types there are heter- 
ogeneous reactors and homogeneous re- 
actors. A heterogeneous reactor has its 
fuel elements—the fissionable uranium 
or plutonium—in the form of a solid 
which can be a rod or a tube or a plate. 
A homogeneous reactor is one in which 
the fissionable material is in fluid form; 
it can be dissolved in water—ordinary 
light water or maybe heavy water—or 
in a liquid metal or fused salts. 

The homogeneous reactors are very 
attractive to the chemical engineer be- 
cause they give him a chance to design 


a continuous circulating process. But 
at the present time the heterogeneous 
reactors are further developed than the 
homogeneous. There are lots of prob 
lems not yet solved. 

Another classification of reactors is 
based upon the energy of the neutrons 
at the time of fission. This is the dif 
ference between fast reactors and ther 
mal reactors. In fast reactors the neu 
trons effect fission at the very high en- 
ergies at which they are liberated 
whereas thermal reactors slow down 
the neutrons to a fairly low energy level 
before fission takes place. 

The slowing down can be done by 
means of moderators. Water is a mod 
erator; heavy water is a better mod- 
erator. Graphite and beryllium are 
moderators. Reactors can be described 
as graphite reactors, heavy water re 
actors, and the like. This refers to the 
method of slowing down the neutrons 
to get them into the thermal range 
Thermal reactors are of the most in 
terest for power in the near future. 
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Other classifications of reactors are 
breeders and convertors. In a breeder 
a person may start with a certain 
amount of fissionable material and end 
up with more than when he began be- 
cause he has capitalized on some mate- 
rial which initially was not naturally 
fissionable. Converters do not go as far 
as that. They do not make as much new 
material as they consume. 

It is very attractive to think about 
having a breeder reactor, which will 
actually generate additional material— 
and it is perfectly possible theoretically 
but in practice exceedingly difficult. In 
the future it is probable that large 
breeder reactors will be in operation. 
They will be needed when the demands 
for fission material for atomic energy 
are so great that an adequate supply 
depends on breeding in a reactor. 

There are several methods of cool- 
ing the reactor. Many are cooled by 
water but in some cases the cooling is 
done by helium, carbon dioxide, liquid 
sodium, liquid bismuth or even by a 
fused salt system. 


Building Five Reactors 

Last. year the Atomic Energy Com- 
mission embarked on a program sup- 
porting five reactors to be built in a 
program of developing electric power 
from atomic energy. One of these re- 
actors is a big one. It will be built by 
Duquesne Light Company with the 
Westinghouse Electric Corporation 
near Pittsburgh. It will be paid for pri- 
marily by the government although the 
Duquesne people will contribute quite 
largely to the development. This is a 
large demonstration reactor. Its pur- 
pose is to demonstrate that a large 
block of power can be _ produced 
steadily and fed into a regular power 
system. 

No one has the slightest illusion that 
it is going to be economic. The power is 
going to cost a great deal more than 
equivalent power could be made by 
putting up a steam boiler plant. The 
other four plants in the program are 
really pilot plants. They are going to be 
much smaller in size but they will be 
prototypes, which will give enough en- 
gineering experience to justify going 
ahead with a big plant if the estimates 
show that the process is anywhere near 
reasonable. These four pilot plants are 
being handled by Union Carbide and 
Carbon at the Oak Ridge National 
Laboratory, two at the Argonne Labor- 
atory in Chicago and one by North 
American Aviation. 

Duquesne’s demonstration plant will 
have a heterogeneous reactor where 
fuel elements containing the fissionable 
material are really immersed in a bath 
of ordinary water. They will be in- 
stalled in a vessel which will stand very 
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high pressure so that the fission process 
can go on. The water can moderate the 
neutrons and keep them down to the 
proper energy level; at the same time 
the water will take away the heat and 
then will be pumped around through 
another circuit. By maintaining very 
high pressure—which means a very ex- 
pensive vessel must be used—it will be 
possible to avoid any boiling of the 
water in the reactor. 


x“ we 
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Whitman, head of the Department of 
Chemical Engineering at Massachusetts 
Institute of Technology, has contributed 
largely to increased efficiency in opera- 
tions of various industries such as the 
recovery of gasoline from natural gas, 
the manufacture of liquid carbon diox- 
ide and dry ice, the production of re- 
frigerants for household use, and the 
manufacture of heavy chemicals. He was 
assistant director of research for Stand- 
ard Oil Company of Indiana when in 
1934 he rejoined the MIT staff. During 
World War II, Dr. Whitman was in 
charge of all basic chemicals for War 
Production Board. He was also chair- 
man of the sub-committee on the Air- 
craft Fuels and Lubricants and of the 
National Advisory Committee for Aero- 
nautics. He has recently been chairman 
of the Research and Development Board 
of the Department of Defense in Wash- 
ington, D. C., and has been a member 
of the General Advisory Committee to 
the Atomic Energy Commission. 
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The very hot radioactive water will 
be pumped through a heat exchanger 
and on the other side of the heat ex- 
changer there will be water at lower 
pressure to develop steam for the steam 
turbines. The secondary circuit, where 
steam is made from ordinary water, of 
course, will not be radioactive. This is 
the system used in the Nautilus, the 
atomic power submarine. 

A second type, the one which North 
American Aviation is working on, is 
based upon using sodium rather than 
water as the cooling fluid and employs 
graphite as the moderator. This is an- 
other heterogeneous reactor with solid 
fuel elements in it with sodium as the 
fluid that cools the reactor itself before 
the sodium is taken out through the 
heat exchanger. The heat for the so- 
dium boils water to make steam for the 
turbines. 

A third one is a quite neat device if 
it will work. It is called the boiling wa- 
ter reactor. Until recently it was 
thought that if the reactor were im- 
mersed in water the water must not 
reach a boiling point because if any 
steam were formed the system would 






go completely out of control. 

The Argonne people found that they 
could let the water boil between the re- 
actor fuel elements themselves with a 
certain degree of satisfaction. 

This now forms the basis for a 
scheme where the reactor itself is the 
water boiler. It makes the steam and the 
steam comes off the top of the reactor 
and goes to the turbines. There are 
many difficulties. In a system of this 
sort the water gets tremendously radio- 
active and the steam will be somewhat 
radioactive so the turbines and con- 
densers will get slightly radioactive. It 
will be possible only by actual experi- 
ment to find out whether the system will 
operate satisfactorially. If it can be 
done, however, it will eliminate the en- 
tire intermediate system of making 
steam in a separate heat exchanger or 
boiler. 


Competitive Fuel? 

The economic problem can be some- 
what oversimplified but it almost comes 
down to the fact that you are substi- 
tuting energy from fission for energy 
from coal, oil, or gas to make steam. 
This is on the assumption that we 
haven’t yet found some better way of 
using atomic energy than making steam 
for power. Therefore to be competitive 
with power from coal or oil or gas in 
the United States the investment costs 
and the total cost of the system must 
come down to a reasonable competi- 
tive range. That means that while fuel 
cost may be cut, we learn how to build 
a plant with an investment that is some- 
where close to the investment in a steam 
boiler. That is a pretty tough challenge. 
In other words, the atomic energy plant 
that is going to be built near Pittsburgh 
may cost about $1000 per kilowatt of 
capacity and it really ought to be down 
in the $200 range to be competitive. 

Experience is accumulating all the 
time, new materials are being devel- 
oped, and so are new methods. Inci- 
dentally, industry as a whole is getting 
a great deal of potentially new material 
from the experimental work that is go- 
ing On in development of atomic power 
reactors. 

The new Atomic Energy Act makes 
it much more practicable for private 
industry to get involved in private gen- 
eration of power. The Atomic Energy 
Commission is now putting out feelers 
to see what might be developed. On the 
tenth of January they put out two re- 
leases, one of which marked a rather 
important step in establishing a sched- 
ule of prices that the AEC would 
charge a company if it wanted to buy or 
rent such materials as uranium 238, 
235, etc.; also prices it would pay for 
plutonium or used fuel elements, or the 
like. These prices have not been pub- 
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licly announced. The announcement 
merely says the prices are set for a 
seven-year period and companies that 
are interested and that have the neces- 
sary clearance can see them. The other 
announcment concerned the AEC’s de- 
sire to get proposals from industrial 
groups for building plants to make 
power. The AEC expects to be involved 
in subsidy for these first big demonstra- 
tion plants. Applicants willing to as- 
sume the risk of construction, owner- 
ship, and operations of reactors de- 
signed to demonstrate the practical 
values of such facilities are to send 
their proposals to the AEC and let the 
Commission decide whether any are 
practical enough to be supported with 
AEC funds. 

The method of support is to rent out 
fissionable materials, fuel elements, and 
so forth, to the private producer and 
then waive any rental payment; or the 
AEC laboratories will perform research 
and development work pertinent to the 
development without charge; or the 
Commission can give a research and 
development contract to the applicant 
under which he is to supply technical 
and economic information resulting 
from the operation of his. plant. 

Many ask when will this atomic 
power come? This cannot be answered 
with accuracy. How well are these 
pilot plants going to run? Is it going to 
be possible to bring the investment 
down to any reasonable figure? 

There is going to be a big expansion 
in the total demand for power so that 
it will be quite possible for atomic en- 
ergy plants to come into the system, 
and be absorbed with all the other ways 
of making power expanding at the 
same time. Whether the present high 
degree of government support is going 
to be continued as a matter of policy 
is of course very important. 

Experience with the military pro- 
pulsion plants—the submarine and the 
aircraft plant—and with the small 
package power unit that the army wants 
so that it can establish a unit up in the 
Arctic or any place like that, will be 
helpful toward developing regular 
power plants for electric utilities. 

The price of fuel—oil, coal, and gas 
—-will influence future use of atomic 
energy. 

It is quite probable that atomic 
power will be attractive in other coun- 
tries before it is in the United States. 
Britain, for example, which previously 
exported coal, is now importing coal 
and oil. So the British are far more in- 
terested in fission than the United 
States. Brazil, which imports tremen- 
dous amounts of oil, is quite interested 
in it. 

It is anybody’s guess as to when 
atomic energy for electric power will 
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become important. We are probably 
going to have a number of plants 
within the next 10 years. It is doubted 
whether any plants to make power will 
be built without subsidy. Looking 
ahead 50 years, we can almost inevit- 
ably forsee that atomic power will be a 
significant factor, even in the United 
States, although even in this case, one 
must remember there is no absolute law 
of nature which says that atomic power 
is going to be competitive. 

Four years ago few persons thought 
that atomic power was needed in the 
United States. Attitudes have changed 
completely. It is now considered very 
vital to this country, not because the 
United States needs it today, because 
of any depletion of coal, oil, and gas, 
but because national interests demand 
that a great deal of effort be placed in 
ii. Atomic energy must become a con- 
structive force. 

There are other evident uses of 
atomic energy entirely aside from the 
highly publicized electric power busi- 
ness. It may well be that the eventual 
benefits to man through application of 
atomic energy in biology and medicine 
will be far more significant than the 
electric power development from 
atomic energy. In the field of agricul- 
ture all sorts of possibilities are being 
explored. As examples we may men- 
tion the development of new and bet- 
ter strains by forced mutations, and 
studies of the movement of fertilizers 
into plants and through plants. 

Neutron logging, gamma ray log- 
ging, and the setting of radioactive 
markers in wells are themselves ex- 
amples of the application of radio- 
active particles. Techniques become 
available for “seeing” things under- 
ground and behind walls which give a 
much better understanding and a bet- 
ter way of attacking the problems of 
working where the eye cannot see. 

President Eisenhower has proposed 
that an international agency be set up 
to disseminate information and offer 
help throughout the world in the peace- 
ful development of the atom. The 
United States has agreed to give 100 
kilograms of fissionable material to this 
agency. The British have agreed to 
give 20 kilograms to it. 

The United States also proposed that 
an international conference be held for 
scientific exchange of information in 
this field. The General Assembly of the 
United Nations unanimously adopted 
it. The Russians have agreed to partici- 
pate and this meeting will be held next 
August in Geneva. 

This agency and this conference are 
bold moves to get us off dead center, to 
awaken a spirit of cooperation among 
nations and to make the atom man’s 
servant rather than his destroyer. * *¥ 











"ASK 
THE 
ROUSTABOUT” 


there is a difference 
in pipe tools! 


Good pipe tools mean 
longer service life and 
greater satisfaction on 
every job. Toledo uncon- 
ditionally guarantees 
every pipe wrench it 
makes . . . your assurance 
of maximum service at 
lowest cost. 

Single spring action gives 
quicker, easier setting on 
pipe surfaces. Replaceable 
jaws in every size from 
6” to 48”. Your supplier 
knows and stocks Toledo 
pipe wrenches, pipe cutters, 
pipe threaders and power 
machines. Next time 

try Toledo. 


THE TOLEDO 
) PIPE THREADING MACHINE 
COMPANY 


BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


PIPE THREADERS + PIPE WRENCHES + PIPE MACHINES 





To obtain more information on products advertised see Page E-41 E-11 





WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins 
Double Pontoon Floating Roofs soon pay 
for themselves in liquid conserved. Only 
Wiggins Double Pontoon Floating Roofs 
have every important feature for maxi- 
mum conservation ... safest operation... 
low-cost maintenance. 


Triple Seal increases conservation savings and adds 
extra safety. 


Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy. 

Simplified design gives strength with minimum 
trussing, making inspection and maintenance easy. 


Complete, clean drainage reduces corrosion 
problems. 


Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Floating Roofs, Dry Seal Gasholders, 
Lifter Roofs, Cone Roofs 


Bye 
Las 
, ME “ 


To obtain more information on products advertised see Page E-41 
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TIPRO Thinks So 


P 982. 


Can You TAX Petroleum Out of the Market? 


IN approving a study of tax-paying in 
Texas by various groups in agriculture, 
business, and industry and their dis- 
tribution by school districts, city, 
county, and state, TIPRO made what 
promises to be the most far-reaching 
move in its nine years of existence. 
The association fears petroleum can be 
taxed out of the market. 

TIPRO took a look at a lot of prob- 
lems at its annual meeting in Fort 
Worth, March 27-29 and asserted its 
opinion on practically every question 
that came up. Usually the 1500 mem- 
bers present, who represent a member- 
ship of some 4000, were wholehearted- 
ly for or against each question brought 
up. G. Scott Hammonds, chairman of 
the taxes and compensation insurance 
committee, presented the report on 
taxes. Here the committee looked far 
into the future and had come up with 
the proposition that the tax base of the 
State of Texas should be broadened so 
that all tax-paying groups, such as 
agriculture, oil production, refining, 
pipe lines, sulfur, chemicals, retail 
business, real estate, manufacturing, 
etc., pay proportionately according to 
their ability. 

Joe Zeppa of Tyler pointed out that 
some people think ahead two years, 
such as the two years the state legisla- 
ture is in session. Some think ahead 
10 years which may be the end of an 
oil and gas lease, but the petroleum in- 
dustry has to think ahead 25 years if 
taxes are to be distributed fairly, and 
the state does not become too depend- 
ent for its revenue upon one industry. 

The report stated that the usual 





Walter S. Hallanan received TIPRO award 
Qs ‘a true industry statesman.”’ 


Ernestine Adams 


At its ninth annual meeting in Fort Worth, March 27-29, members 
of the Texas Independent Producers and Royalty Owners Association 


@ Heard a forum on the question of FPC control of gas production sold 
in interstate commerce. Moderator for the panel was Guy I. Warren and 
members were John F. Lynch, M. D. Bryant, Will Mann Richardson 
Alwyn P. King, Jr., and Jack Woodward, 1954 TIPRO president. 


@ Affirmed the decision to continue the fight for competitive price for 
natural gas to the producers and landowners. 


@ Sent a resolution to members of Congress declaring that excessive 
imports must be corrected by Congressional action. 


@ Heard O. R. Strackbein, chairman of the Committee of Industry, 
Agriculture, and Labor on Import-Export Policy, describe the influence 
on U. S. industries of GATT (General Agreement on Trade and Tariffs ) 


@ Presented Walter S. Hallanan, president of Plymouth Oil Company. 
and chairman of the National Petroleum Council, with the annual award 
in recognition of his fight for economic freedom. 


@ Resolved to oppose compulsory unitization and any state legislation 
that seeks either directly or indirectly to achieve compulsory unitization 


@ Agreed to back the state legislation that would give the Texas Rail 
road Commission authority to regulate gas as well as oil production. 


@ Expressed appreciation to the members of the Congress who have 
worked diligently to maintain the depletion allowance as an incentive 
to encourage oil exploration and drilling. 


@ Elected Alwyn P. King, Jr., Houston, as president to succeed Jack 
Woodward; G. Scott Hammonds, Dallas, as secretary to succeed H. M. 
Christie; reelected W. T. Beard, Jr., San Antonio, as treasurer; and 
named Earl Turner, publicity director, as executive secretary, to suc 
ceed E. I. Thompson. 


@ Heard William Murray, Texas Railroad Commission, urge oil men t¢ 
enlist the support of the consuming public in their fight against the three 
major problems facing the petroleum industry: 1. Defending the deple- 
tion allowance; 2. Amending the Natural Gas Act; 3. Keeping imports 
in hand. 
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tendency of the industry is to look for 
oil and gas and produce it and pay no 
attention to outside factors, which in 
the long run may increase the cost of 
production and place the industry at a 
competitive disadvantage with other 
sources of petroleum or fuel. 

Recommendations were that, for the 
short range, TIPRO oppose any in- 
crease in taxes on crude petroleum or 
on natural gas, until other classes of 
property had been brought to share 
their just burden of taxes through ad 
valorum and other forms of taxation 
available to the legislature. 

The report stated that the committee 
believes the petroleum industry of 
Texas is paying more than its fair share 
of state taxes. 

For the long range, the proposition 
was that a study should be made by an 
independent group over all tax-paying 


businesses in the state showing wha 
taxes were paid by each group and 
breaking this down by school districts 
county, state, and city. The study would 
also include an analysis showing the 
ability of each group to pay taxes 
Then the study would be published and 
circulated so that it could be used as : 
guide for legislation in developing 
more equitable tax program. 

The project would help develop poli 
cies, programs, and plans on which 
more factual approach could be mad 
in fighting the tax burdens of the petro 
leum industry and in assuring the legis 
lature the petroleum industry is already 
paying its full share of taxes. 

The cost of the economic stud) 
would be so high that TIRPO felt it 
could not carry the load except in co 
operation with other groups both in 
and out of the vetroleum industry. * 
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Corrosion Expert 

Maryann Duggan of Magnolia Pe- 
troleum Company in Dallas, Texas, 
tried hard to escape from the oil indus- 
try, but in the end it won her—and now 
a more willing captive would be hard to 
find. 

The groaning, squeaking drilling 
rigs, the thudding monotony of pumps 
and the special lingo of oil-men-in-the- 
know were part of the life in which 
Maryann grew up. Her father was an 
oil man in Kilgore during the East 
Texas boom days. 

Miss Duggan went to North Texas 
State College in 1942, studied medical 
sciences and biology, worked her way 
through school, was elected to Alpha 
Chi honorary society, and the Masters 
Chemistry Club. She thought she had 
come a long way from oil, but at gradu- 
ation time when a card from Magnolia 
Petroleum Company arrived asking her 
to come in for an interview, Maryann 
went, was hired, joined the Control 
Laboratory as a chemist on January 
1, 1945. 

In 1947 she transferred to the Drill- 
ing Muds research group and in 1948 
was promoted to the corrosion techni- 
cal service section. This group investi- 
gates corrosion difficulties in drilling, 
production, and transportation; devel- 
ops techniques for measuring severity 
of corrosion prior to actual loss of 
equipment, and makes recommenda- 
tions for remedial measures. 

“This job,” says Maryann, “has led 
me to study the oil industry anew in all 
its phases. I’ve developed an intense in- 
terest in the study of the chemistry of 
formation waters and requirements for 
treating concentrated brines prior to 
subsurface injection. I assisted in the 
development of a punch-card classifi- 
cation system for natural waters.” 

Maryann is one of three women of 
the 2000-National Association of Cor- 
rosion Engineers membership. She is 
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Maryann Duggan 


examines corroded pipe. 


also a member of the American Chemi- 
cal Society, The Texas Academy of 
Science, and the American Association 
for the Advancement of Science. 

When she isn’t out in the “oil patch” 
rubbing elbows with pumpers, produc- 
tion foremen, and farm bosses, Mary- 
ann is puttering around her home— 
with its half-acre lot and 25 trees. She 
likes it best when she has it full of peo- 
ple, but it is also a fine place to “get 
away from it all.” 





Mrs. Walker won Brand Names Award. 


Miss Esso of New Iberia 


Carmen Walker remembers the 
morning of May 5, 1950, like awaken- 
ing from a bad dream. Her husband’s 
sudden death had left her with three 
children—Robert, 10, Katherine, 8, 
and Jance, 5—to support, and a service 
station as her only means of livelihood. 

She pulled on a pair of coveralls and 
went to work. 

There were problems at the begin- 
ning. Her employees were not used to 
working for a woman—and “after all, 
who could blame them? It certainly 
isn’t the most feminine of jobs!” she 





admits. She overcame their first reluc- 
tance by working right along with 
them, spending over 10 hours a day on 
the job. “Before long help was coming 
from all directions.” She still has the 
same people her husband hired at the 
station. 

Over the hump, Carmen enrolled in 
a typing course. Then she drove 40 
miles three nights weekly to Southwest- 
ern Louisiana Institute to complete a 
speech course. “This I had to do to give 
me confidence in meeting the public.” 

Carmen Walker works as hard at 
being a good mother and a good citizen 
as she does at being a good business 
woman. She is a member of the P-TA, 
vice president of the alumnae group of 
her school, chairman of the Girl Scout 
movement, active in the Community 
Course, official chaperone of the Sugar 
Cane Festival Queens and their maids 
of honor. 

Known wherever she goes as “Miss 
Esso,” Carmen last spring was named 
top winner in the Gasoline Service 
Station division for brand names pro- 
motion by the Brand Names Founda- 
tion, Inc. 

“T wasn’t so concerned over win- 
ning,” she recalls, “as I was in telling 
our story. We operate our Servicenter 
on the idea that courtesy and service 
are the backbone of all business. We 
service a constant stream of bikes for 
young customers and give balloons and 
suckers to the children. We provide 
free parking for three doctors’ cars 
daily, run the unofficial baby sitter 
service in town, service free cars of all 
clergymen. We furnish our truck to 
transport high school ball clubs when- 
ever it is possible.” 

Competition and a fighting spirit has 
certainly paid off for Carmen Walker. 
Her Servicenter does an annual busi- 
ness of $95,000, including about 225,- 
000 gallons of motor fuel. A $12,000 
remodeling job is in process. While she 
was in New York City receiving her 
brand names’ award, New Iberia 
planned its own special salute to her— 
a Carmen Walker Day. The words of 
praise she heard served only as an in- 
centive to greater accomplishments. 

For this dynamic lady uses adversity 
and success alike as stepping stones to 
bigger things. 
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Oil Companies Receive 
Freedoms Awards 


Five oil company publications re- 
ceived 1954 Freedoms Foundation 
honor medals or certificates ac- 
cording to Dr. Kenneth D. Wells, 
president of the Foundation. In ad- 
dition, the Standard Oil Company 
of California received the top ad- 
vertising award and the Sun Oil 
Company received an award for 
its daily news program. The At- 
lantic Refining Company and Union 
Oil Company of California also 
received honor medals for adver- 
tising. 

Company publications receiving 
awards were: Tide Water Associ- 
ated News, Tide Water Associated 
Oil Company, Thomas J. Freeman, 
editor; The Connecting Rod, Serv- 
ice Pipe Line Company, Carl I. 
Huss, editor; Citiesentinel, Cities 
Service Refining Corp., George He- 
bert, editor; Sohioan, Standard Oil 
Company (Ohio), Frances Kenney, 
editor, and The Texaco Star, Texas 
Company, Ellis Prudden, editor. 
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CLASSIFIED 





DRILLING CONTRACTOR'S 
REPRESENTATIVE 


DUTIES: Represent Kansas Drilling 
Contractor in coordination of present 
contracts and the acquiring of new 
business. 


QUALIFICATIONS: Neat, aggressive, 
under 35, 2 yrs. college. Must be ex- 
perienced in Oil Field Services. 


LOCATION: Western Kansas. Box 
163, % The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 











Experienced Mud Engineer (or Petro- 
leum Engineer with mud experience) 
as factory sales representative on Gulf 
Coast for line of drilling mud additives. 
Permanent position, salary open, travel 
expenses paid. Excellent products 
backed with sales promotion program. 


Replies confidential. Write giving full 
Personal history and experience. Box 
164, % The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 

















THE®*RECORD $5.00 per copy 


Directory of the Oil Industry in TEXAS 
(railroad Commission districts 2, 3, 4, 5, 6, 
7 and 9. SO. ARK., WESTERN MISS., 
a LOUISIANA. P. O. Drawer 5770 


ALLAS, TEXAS. 
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Unhappy experience in some of the earlier water-flood 

projects has demonstrated that the injection water itself may 
be the very thing which defeats the project . . .because it can carry 
into the formation the precipitants, algae and bacteria which have 
been established as major causes of formation-plugging. 

But, today, many of the advanced water-flood projects now in 
operation have no trouble at all from this source. They have 
installed modern diatomite filtration systems and, using Dicalite 
filteraids, are filtering out completely the microscopic water-borne 
solids which could slow or halt the water drive. That’s because 
Dicalite filtration is so “sharp” that it traps unwanted solids even 
down in the sub-micron size range: up to 95% of all bacteria can 
be removed by Dicalite filtration. 

Diatomite filtration systems take up little room — about 1/5 that 
required for the older, less-efficient sand filters — and their installa- 
tion costs are comparatively low. In addition, diatomite filter sys- 
tems can be moved to another location when and if desired; in fact, 
some of the newer systems are completely unitized for easy hauling. 

If you’d like your water-flood project to continue at its designed 
input pressure, instead of watching pump pressures continue to 
climb, day by day—if you'd like to free your mind of at least one 
problem in a re-pressuring project — investigate the advantages of 
Dicalite filtration as used and proved by other operators. A new 
Dicalite Bulletin, now in preparation, covers the subject in detail 
... Send in your name and we'll send you your copy as soon as 
it’s printed. 


— 
Cie 


GREAT LAKES 





tealite 


DIATOMACEOQUS MATERIALS 





DICALITE DIVISION - GREAT LAKES CARBON CORP. - 614 SO. FLOWER ST., LOS ANGELES 17, CALIF. 


To obtain more information on products advertised see Page E-41 E-15 









PERSONALS 





> E. J. Anglin has been appointed by Sin- 
clair Oil Corporation as assistant to Vice 
President P. W. Thirtle, principal budget- 
ary officer of the corporation. Anglin had 
been a member of Sinclair’s comptroller’s 
department since 1948, prior to which 
time he was general auditor of Richfield 
Oil Corporation of New York, a Sinclair 
subsidiary. 


>» The Oklahoma University chapter of Pi 
Epsilon Tau, honorary petroleum engi- 
neering fraternity, conferred honorary 
memberships upon Dr. J. S. Karcher, in- 
venter of the reflection seismograph and 
president of Concho Oil Company, Dallas, 
Texas, and Ernestine Adams, management 
editor of The Petroleum Engineer mag- 
azine. Presentation was made at the an- 
nual banquet in Norman, Oklahoma, 
March 25. Miss Adams gave the address 
on “The World’s Best Economic Mission- 
ary.” 


> Phillips C. Salman has been appointed 
comptroller by Socony-Vacuum Oil Com- 
pany, Inc. He succeeded Louis E. Hanson, 
who had been comptroller since 1946. 
Salman had been assistant comptroller 


>» B. W. Pickard has been appointed as 
president of the California Oil Company. 
In assuming leadership of this East Coast 
subsidiary of Standard Oil of California, 
Pickard succeeded E. W. Endter who re- 
signed as head of Caloil. 


> John Hammermann, Jr., Gulf Oil Cor- 
poration received a certificate of appre- 
ciation for his long service and contribu- 
tions to the American Petroleum Insti- 
tute’s Safety and Fire-Protection Commit- 
tees. Presentation was made by R. E. Don- 
ovan, chairman of the API’s Central Com- 
mittee on Accident Prevention and man- 
ager of safety for Standard Oil of Cali- 
foria, at the eighth mid-year meeting of 
the committees in New Orleans, Lou- 
isiana. 


>» Jack A. Horner, secretary of Shell Oil 
Company, has been appointed vice presi- 
dent in charge of the licensing division of 
Shell Development Company. In addition 
to his new post with Shell’s research affili- 
ate, Horner will retain his present position 
with the parent company. An 18-year 
veteran with Shell, Horner has been its 
secretary since April, 1953. He joined the 
firm as a member of the legal department 
and was appointed assistant to the presi- 


dent in 1943. In 1949, he was named as- 
sistant secretary. He is a graduate of the 
University of Oklahoma. 


> Lawrence Wolff, executive assistant to 
the vice president of Union Oil of Cali- 
fornia, plans to retire from the company 
June 1 after 43 years of service. He started 
his Union Oil career in San Francisco in 
1912 as a clerk. He was named executive 
assistant to Vice President A. C. Stewart 
in 1949, 

Wolff has served as president of the 
Asphalt Institute, which he was instru- 
mental in forming, and is a charter mem- 
ber of the Twenty-five Year Club of the 
Petroleum Industry. 





R. H. Green J. M. Little 


> Russell H. Green has been elected to 
the newly created position of executive 
vice president of the Signal Oil and Gas 
Company. 

Harold F. Clary, a director of the com- 
pany, has been named vice president and 
A. E. Stebbings was elected assistant sec- 
retary. 


>» John M. Little has retired as vice presi- 
dent in charge of production for The Vick- 
ers Petroleum Company, Inc., after nearly 
28 years of service. He had been a vice 
president since 1951. 

Little is president and a director of the 
Jayhawk Drilling Company. 

O. H. Berry, formerly chief production 
engineer has been named manager, pro- 
duction department, to succeed Little. 


> Emile E. Soubry, a vice president and 
director of Standard Oil of New Jersey, 
was elected a member of the company’s 
executive committee. 


> Maury Goodin was elected president of 
the Petroleum Club of Denver, Colorado. 
Other officers are O. L. Stalcup, first vice 
president; E. A. Polumbus, second vice 
president, and E. P. Tallant, secretary- 
treasurer. New directors are E. A. Polum- 
bus, Jr.. W. E. Glenn, R. H. Trompeter, 
G. W. Sandberg, and T. H. Hammett. 


» George Y. McCoy has been electeg 
president of the International Oil Corpo. 
ration, Dallas, Texas, 
at the annual directors 
meeting. McCoy, a pe. 
troleum consultant ip 
Dallas for the past 
seven years, had prevj- 
ously been with the oil 
loan department of the 
Republic National 
Bank since 1939, fol. 
lowing a tenure On the 
petroleum engineering 
faculty of the Uni- 
G. Y. McCoy versity of Texas. Ear- 
lier employment was in exploitation and 
reservoir engineering departments of the 
Shell Oil and Skelly Oil Companies. He 
attended Oklahoma A&M College, the 
Colorado School of Mines, and the Uni- 
versity of Kansas. 
E. E. Fogelson, former president, be- 
came chairman of the board of directors, 
and H. T. Baxter was elected treasurer. 


>» C. H. Campbell has been promoted to 
drilling superintendent for Holm Drilling 
Company, Tulsa, Oklahoma. George W, 
Perry was named assistant drilling super- 
intendent and Glenn Horton is now tool- 
pusher. 


> Robert G. Pearson, former manager of 
Shell Oil Company’s news and informa- 
tion division in New York, has been ap- 
pointed public relations representative in 
the New Orleans, Louisiana, area. He suc- 
ceeds Ty Scoggins, who has been transfer- 
red to Los Angeles, California. 


>» Tyler Brinker, engineer with Union Oil 
Company of California at Whittier, Cali- 
fornia, has been transferred to Houston, 
Texas. 





Death Takes Two Oil Writers 


» Two well known oil industry writers, 
Jerome B. (Jerry) Robertson and Dr. Carl 
Coke Rister, have died recently. 

Robertson was killed near Brenham, 
Texas, in an automobile-train accident. 
Publisher of the Tri-State Oil Report of 
Evansville, Indiana, he is the author of 
two recent books about the industry, The 
ABC’s and Oil Slanguage. A familiar fig- 
ure at many oil industry conventions, he 
usually wore colorful western attire. 

Dr. Rister, educator-historian, was a 
distinguished professor at Texas Tech 
nological College, Lubbock. He had done 
six years’ research for a complete history 
of the petroleum industry in America, due 
for publication in the next five years. 





Speaker and international guests at the Los Angeles 
chapter, Nomads, in March were, standing, George Emerick, 
Egyptian American Petroleum, Egypt; Floyd M. Wells, D&E, Brazil; 
Patricio del Solar, ENAP, Chile; W. P. Ries, IPC, Qatar; seated, E. 
J. Scroggins, Shell, Venezuela; Florent Bailly, speaker; Jorge W. 
Gromsch, ENAP, Chile; Michel Court, N. N. Marep, France; Phil 
McConnell, recently from Saudi Arabia. 


E-16 






Officers of Houston, chapter of Nomads, 1955, are 
seated, W. L. Childs, Jr., Reed Roller Bit, president; W. O. Hed- 
rick, McEvoy, vice president; E. M. Fontaine, National Tank, senior 
regent; standing, Harry E. Estes, Oil Well Survey, executive sec- 
retary; R. H. Franklin, Rollo Manufacturing, junior regent; F. M. 
Prell, A-1 Bit and Tool, sergeant-at-arms; B. H. Prickard, Tubo- 
scope, assistant secretary; W. W. Londen, Baroid, treasurer. 
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lected 
= ) Herbert L. Whitson, Sr., died recently 
a on in Los Angeles, California. He had been 
nt in engaged in the oil business in the Fruit- 
past vale field, Kern County, for the past 25 
previ- years. He planned and built the Palomar 
he oil refinery at Bakersfield and founded the 
of the Meridian Oil Company. 
iOnal >» James Kenneth Murphy, Tulsa, Okla- 
» fol- homa, independent geologist, died in a 
n the Tulsa hospital after an illness of several 
ering years. He served as chief geologist for 
Uni- British-American Producing Company 
Ear- from 1938 until 1944. He helped form 
1 and Norbla Oil Company and served as secre- 
f the tary-treasurer and geologist until 1951. 
» He He was president of Miners Oil Company 
a from 1951 to 1952. 

» Thomas Daniel Hanratty, retired as- 
> be- sistant superintendent of Gulf Oil Corpo- 
tors, ration’s pipe line department, died re- 
rr. cently in Tulsa, Oklahoma. 
dto f » Earl A. Richardson, who organized 
illing Fargo Oil Company in 1921 and headed 
eW. the firm for 25 years, died recently in 
uper- ff Denver, Colorado. 
tool- > Willard R. Spence, treasurer of The 

Buckeye Pipe Line Company, died re- 
er of cently in New York City after a very 
rma- short illness. He had been with the com- 
1 ap- pany for 25 years. 
ve in > Vaughn George Hutchins, California 
 Suc- independent oil producer, died recently 
isfer- in Los Angeles. 

> John I. Cairns, 51, retired Richfield 
n Oil Oil Corporation executive, died in St. 
Cali- Francis Hospital, Lynwood, California, 
ston, after a long illness. 

> John Henry Swain, partner in the Coker 
= & Swain Drilling Company, died recently 
ters in Taft, California. Swain was also a 
inane senior member of Petroleum Production 
Carl Pioneers, Inc. 

>» George M. Adams, retired executive of 
am, Standard Oil Company of California, 
Jent. died recently at his home in Los Angeles. 
ra ) W. A. Roberts, president of Allis-Chal- 
Th, mers, died of a heart attack in Milwaukee, 
a Wisconsin, April 12. He had headed the 
. E. company for four years. 

> Auguste Jean Paris, Jr. died recently 
aS a in Bradford, Pennsylvania. He had devel- 
‘ech: oped a process for getting natural gaso- 
Jone line from natural gas at the turn of the 
tory century and during the last war operated 
due an experimental station at Charleston, 
. West Virginia, for extracting aviation 

gasoline from natural gas. 

> Nathaniel Trahan died recently in Lake 

Charles, Louisiana. He was a retired fore- 

man in the production department of 

Union Sulphur and Oil Company. 

> Rex L. Brown died recently in Regina, 

Saskatchewan, Canada. He was chief 

chemist of Imperial Oil, Ltd.’s Regina re- 
finery. 

> William A. Goforth, founder and for- 

mer president of Valley Osage Oil Com- 
pany, died recently in- Tulsa, Oklahoma. 
> William Greenlay, assistant manager of 
the public relations department of Stand- 
- ard Oil Company of California, died of a 
led- heart attack recently on board an airliner 
nior flying between Guayaquil, Ecuador, and 
sec- Lima, Peru. 
M. > Arthur C. Wright, who worked for Shell 
bo- Oil Company, died recently in New Or- 
leans, Louisiana. He was crude oil repre- 








sentative for Shell’s Denver office. 
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HILCO 


Oil Maintenance Equipment 


Saueo 





OIL RECLAIMER PURIFIER-RE-REFINER FILTER 


For continuous oil purifica- For all purification in Furnished in capacities 
tion in range of 2-100 gph. — : from 6 > 100 from 0.1 to 750 gpm. Var 

. : gallons. Removes all sol- ious cartridges available 
Removes all solids, acids ids, acids and volatile for mineral and inhibited 
and volatile contaminants. contaminants, detergent oils. 


HILCO purification means complete 


oil purification . 


Whenever oil is used it becomes contami- 
nated and must be discarded or conditioned 


for further use. There is a HILCO to do 






— this job for you. You can recover large 
HIGH CAPACITY RECLAIMER 
Combines filtration for removal of ? : 
solids and sludge with vacuum va- are available for continuous or batch oper- 
porization for removal of solids, 
acids, water, solvents, fuel dilution. 
Furnished in standard or custom 
built models to 600 gph, 


quantities of oil at low cost. HILCO units 


ation. 






ines e Steam Turbines 
ea e Steam Engines 
eae e Air Compressor 
e Tractors I 
Gasoline Engines Pe . 
; i e Transforme 
er ae e Circuit Breakers 
e Automobiles ° a —— 
cee chines 
Heat Treating Ma he 
° e. Hydraulic 7 
se ewet e Metal Rolling Mills 
e Locomotives 
DO stil 


uipment 


Making Machinery 






THERE’S A HILCO TO DO THIS JOB FOR YOU 


© CONSULTING ENGINEERS ¢ 


WRITE TODAY! For rHe NEW HILCO 
CATALOG FOR COMPLETE INFORMATION 
AT NO OBLIGATION... 


THE HILLIARD Corporation 


W. FOURTH STREET ® ELMIRA, NEW YORK 
JN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 


To obtain more information on products advertised see Page E-41 E-1 7 





J, takes a lot of doing to 


maintain leadership in a field for 90 long years! 


We thank our many friends for the opportunity 


they have provided us to fill their needs for 


Pressure Gauges Dial Thermometers 
Water Regulating Valves Solenoid Valves 
Heating Specialties 


MARSH INSTRUMENT co. Sales affiliate of Jos. P. Marsh Corp. 
Dept. M, Skokie, Ill. 


LER 
“THE STANDARD «< 


be || OF ACCURACY” 
\ ® » “4 
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DRILLING HYDRAULICS 
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Courtesy of Hughes Tool Company 
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Give Your Lines 
These 


NAYLOR 


ADVANTAGES 


Top performance in gas-gathering service 
is built into Naylor Lockseam Spiralweld 
pipe through distinctive features like these: 


LIGHTWEIGHT... without sacrifice of strength, be operated under vacuum as well as pressure. 


assures easy handling and installation. ACCURATE DIAMETER...through Naylor pre- 
SAFETY...through the spiralwelded lockseam cision construction which maintains true 
which acts as a continuous expansion joint cylindrical form. 


to absorb shock loads, stresses and strains. CONCENTRIC ENDS... always match correctly; 
GREATER COLLAPSE STRENGTH...through the speed assembly. 
reinforcing spiral truss which permits lines to 3 


Write for Bulletin No. 507 or call our distributors. 


oNG 


ar, a A AY L | ©) FR P ! i e Exclusive Distributors in 


Mid-Continent and Gulf Coast Areas 


NAYLOR PIPE COMPANY MID-CONTINENT SUPPLY CO. 


Ft. Worth, Texas and Branches 
1240 East 92nd Street, Chicago 19, Illinois 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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THE PETROLEUM ENGINEER’s ConTINUOUS TABLES 


(INSTALLMENT No. 210) 


Sheet 7 
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TONS (LONG) (Continued) 


tons (net) 
kilograms 
pounds (Troy) 
pounds (Avoir.) 
hektograms 
dekagrams 
ounces (Troy) 
ounces (Avoir.) 
grams 
decigrams 
centigrams 
milligrams 
grains 

drams (Troy) 
drams (Avoir.) 
pennyweights 
scruples 

carats (metric) 


barrels of water @ 60° F. 


barrels of oil @ 36° API 
cubic feet 
gallons (U. 8.) liquid 


tons (long) 
tons (metric) 
tons (net) 
kilograms 
pounds (Troy) 
pounds (Avoir.) 
hektograms 
dekagrams 
ounces (Troy) 
ounces (Avoir.) 
grams 
decigrams 
centigrams 
milligrams 
grains 

drams (Troy) 
drams (Avoir.) 
pennyweights 
scruples 

carats (metric) 


barrels of water @ 60° F. 


barrels of oil @ 36° API 
cubic feet 
gallons (U. S.) liquid 


tons (long) 
tons (metric) 
tons (net) 
kilograms 
pounds (Troy) 
pounds (Avoir.) 
hektograms 
dekagrams 
ounces (Troy) 
ounces (Avoir.) 
grams 
decigrams 
centigrams 
milligrams 


UNIVERSAL CONVERSION FACTORS 





14,000,000............... grains 


pt | | Ge Pie aie ree drams (Troy) 
SERMONS Sesh ckeneieees drams (Avoir.) 
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carats (metric) 
barrels of water @ 60° F. 


Sa en 
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i Ee oes barrels of oil @ 36° API 

BO ooo aces encane es cubic feet 

p/n ee gallons (U. 8.) liquid 
CHAIN (SURVEYOR’S OR GUNTER’S) = 

| ee ne miles 

a tere kilometers 

Gl gait neice ewsitanerens furlongs 

OOIIIT os cc Wcdncasiteges hektometers 

DRY 5. Shs aapeeenes dekameters 

Be at sis apne eeseaeee rods 

DOANE opt ooanicaunescgt es meters 
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Compiled by Steven Gerolde, Gulf Oil Corporation 
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PIPE WAS LAID FASTER THAN EVER BEFORE... 
with Lincoln welders and electrodes. 


PIPE WAS LAID CHEAPER THAN EVER BEFORE... 
with Lincoln welders and electrodes. 


LARGEST DIAMETER CROSS-COUNTRY TRANS- 
MISSION PIPE WAS LAID...with Lincoln weld- 
ers and electrodes. 


On your next pipeline job, get results like these 
with Lincoln. For information, write: 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2802 





LINCOLN SAE 

ENGINE-DRIVEN 
“SHIELD-ARC” 

WELDER 


Dual Continuous 
Control instantly 
provides right type 
arc and right arc 
intensity. Only 
Lincoln manufac- 
tures welders with 
exact and continu- 
ous control on both volt- 
age and current controls. 











e Cleveland 17, Ohio 


The World’s Largest Manufacturer of Arc Welding Equipment 
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Typical Tensile Properties of Aluminum Alloys 


Employed in Heat Exchanger Construction 


Lowest strengths during 10,000 hours of heating at testing temperatures. 














Alloy and 


Temper °F @) 


Temperature, 


Tensile 


Yield 
Strength, psi. 


Elongation, 
Strength, psi. (Offset = 0.2%) % in 2 in. 


Alloy and 
Temper 


Temperature, 


°F a) 


Tensile 


Yield 


Strength, psi. 
Strength, psi. (Offset = 0.2%) 


Elongation 


% in 2 in. 





—320 
—l12 
0 

75 
212 
300 
400 
500 
600 
700 


33,000 
19,500 
17,000 
16,000 
13,000 
11,000 
8,500 
6,000 
4,000 
3,000 


8,500 
7,000 
6,000 
6,000 
5,500 
5,000 
4,500 
3,500 
2,500 
2,000 


46 
42 
41 
40 
43 
47 
60 
65 
70 
70 





Alclad 3S-O(2) Properties are substantially the same as those for 3S-O 


A54S-0@ 


—320 
—112 
0 

75 
212 
300 
400 
500 
600 
700 


51,000 
37,000 
35,000 
35,000 
35,000 
29,000 
22,000 
16,000 
10,000 

6,000 


17,000 
15,000 
15,000 
15,000 
15,000 
15,000 
13,000 

8,000 

5,000 

3,500 








—320 
—112 
0 

75 
212 
300 
400 
500 
600 
700 


35,000 
23,500 
22,000 
21,500 
20,000 
17,000 
13,000 

7,500 

4,000 

3,000 


23,000 
19,500 
19,000 
19,000 
17,000 
13,500 
8,500 
4,000 
2,500 
2,000 


30 
18 
16 


16° 


16 
16 
20 
60 
70 
70 





Alclad 3S-H14 Properties are substantially the same as those for 3S-H14 


60,000 


7,500 
4,500 
3,000 


15,000 


2,500 








—320 
—I 
0 

75 
212 
300 
400 
500 
600 
700 


43,000 
29,000 
27,000 
26,000 
26,000 
21,000 
14,000 
10,000 

7,000 

5,000 


13,000 
10,000 
10,000 
10,000 
10,000 
10,000 
9,500 
7,000 
4,500 
3,000 


38. 


30 
26 
25 
25 
35 
55 
70 
85 
95 





Alclad 4S-0(2)@) Properties are substantially the same as those for 4S-O 





40 
32 
28 
25 
3U 
40 
45 
65 
YO 


()It is recommended that for unfired pressure vessels fabricated from 
aluminum alloys the maximum metal temperature be about 400°F. 
(2)For welded construction the design is usually based on the annealed 

(—0) properties regardless of the original temper. 
(For design purposes the properties of the annealed temper (—0) are 
used when 4S or Alclad 4S is supplied in the —H112 temper. 





Nominal Composition of Wrought Aluminum Alloys® 


PER CENT ALLOYING ELEMENTS—ALUMINUM AND NORMAL IMPURITIES CONSTITUTE THE 


Alloys‘) 


REMAINDER 





38 
728 
48 
528 
A548 
618 
63S 


Copper 


Silicon 


Manganese 
1.2 


1.2 


Magnesium 


Chromium 


Zinc 


1.0 





1)Temper symbols have been omitted since composition does not vary for different heat-treatment practices and for the different cold-work tempers. ‘The 
suffix H14 designates an intermediate cold-work temper. 


(5) “S” designates wrought alloy. 





Reprinted by permission from “Alcoa Aluminum Heat Exchanger Tubes,” Aluminum Company of America. Available from 
Alcoa, 728 Alcoa Building, Pittsburgh 19. 
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Wik 
No Denying 
These Facts... 


Most Efficient 
By Any Comparison 


These are the 1] all-important 
factors which determine the value 
and efficiency of processing furnaces: 
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PETROCHEM-ISOFLOW FURNACES 
UNLIMITED IN SIZE... CAPACITY DUTY 
PETRO-CHEM DEVELOPMENT CO., INC. e 122 East 42nd St., New York 17, N. Y. 
Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, Boston * D. D. Foster, Pittsburgh * Faville- 


Levally, Chicago * Lester Oberholtz, Los Angeles * Gordon D. Hardin, Louisville * Turbex, Philadelphia (Narberth, Pa.) 


Foreign Representatives: SETEA-S. A., Buenos Aires, Argentine * Promotora Nacional De Industrias, S$. A., Caracas, 
Venezuela * Firma Dr. C. Otto & Comp. G.M.B.H., Bochum, Germany * Birwelco Ltd., Birmingham, England * Societe 
Anonyme Heurtey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Heurtey Italiana $.P.A., Milan, Italy * 
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BOOKS x 


>» The Oil Resources of Texas, by George H. Fancher with Robert 
L. Whiting and James H. Cretsinger, The Texas Petroleum Re- 
search Committee, Texas A and M College, College Station, 
Texas. Pages, 358. 

This survey of primary and secondary reserves of oil in Texas 
is an outgrowth of work performed by a group designated by the 
Texas Railroad Commission, Texas A and M College and the 
University of Texas in 1948. It includes a general summary of 
the oil production history, current (to 1952) production, and re- 
serve strength of the 130,309 wells in 2369 oil fields, with tables, 
maps, historical data and summaries by individual oil producing 
districts and counties. The volume is particularly slanted toward 
secondary recovery reserve, of increasing meaning and consid- 
eration in the life expectancy of producing wells. 








> Geology and Mineral Deposits of Barstow Quadrangle, San 
Bernardino County, California, Oliver E. Bowen, Jr., Bulletin 165 
of the Bureau of Mines, Ferry Building, San Francisco 11, Cali- 
fornia. Pages, 208. Price, $3.00. 

The Barstow Quadrangle is an area of nearly a thousand square 
miles in the heart of California’s Mojave Desert. It is a virtually 
untouched area of gold, silver, iron, copper, and tungsten ore, 
non-metallic resources such as limestone, magnesite, mica-quartz 
fillers, marble and granite. This cloth-bound bulletin contains 
pertinent information in the form of economic, geologic and out- 
line geologic maps, as well as close-up and aerial photographs of 
all areas and structures. With the book are nine aerial photos and 
color maps of the Quadrangle. 

Accompanying the main article and under the same cover is 
a paper entitled “Thermal Properties of Ceramic Materials from 
Barstow Quadrangle, California.” It was prepared by Joseph A. 
Pask, professor of Ceramic Engineering at the University of Cali- 
fornia, in cooperation with author Bowen, and presents some 
laboratory tests of peculiar ceramic materials found in the area. 








ENGINEERS and CONSTRUCTOR 


OIL - GAS - WATER - PRODUCTS PIPELINES AND PUMPING STATIONS 
WILLIAMS BROTHERS nationat BANK oF TULSA BLDG. 
TULSA, OKLAHOMA «+ CABLE ADDRESS: WILLBROS. 


BRANCH OFFICES: CALGARY * TORONTO * MINNEAPOLIS * NEW YORK 
ATLANTA © LOUISVILLE © WASHINGTON »* NEW ORLEANS 
CARACAS * BOGOTA « LA PAZ « FAIRBANKS * LONDON, ENGLAND 
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>» The Nation Looks at Its Resources, Report of the Mid-Century 
Conference on Resources for the Future, Resources for the Fy. 
ture, Inc., 1145 19th Street, N. W., Washington, D. C. Pages, 418. 
Price, $5.00. 

This is a report of the Mid-Century Conference on Resources 
held in Washington, D. C., December 2-4, 1953. The chapters 
are introduced, then statements made by the various persons on 
the committee are condensed from the record. For an overall 
picture of U. S. resources this is an excellent description and ref. 
erence. It represents the thinking of the 1600 men and women 
who explored and sought to relate issues that will be before the 
people of the United States during the next 25 years and beyond, 

As related specifically to petroleum, John R. Suman of Stand- 
ard Oil Company of New Jersey, was on the conference steering 
committee and one of the council sponsors was Frank M. Porter. 
president of the American Petroleum Institute. So far as describ. 
ing present resources and how they are estimated, the volume js 
a good reference, although it does not go into detailed data. In 
trying to estimate future reserves, however, council members were 
under the same limitations as others who have tried to make this 
estimate. The point made by Serge Jurenev of Continental Ojj 
Company indicates the reason for this: “Our resources are dy- 
namic, not static. Prices, technology, and other factors are all 
— and effect the volume of reserves ultimately recover- 
able.” 


> He Lived for Adventure, by Campbell Osborn, Campbell Pub- 
lishing Company, 330 Woodward Building Washington, D. C, 
Pages, 268. 

A book of travel, written in autobiographical style, the author 
carries the reader from the Oklahoma oil fields around the world, 
exploring many subjects and many vocations. It is a preliminary 
edition relating the experiences with noted government and mili- 
tary leaders and gives a good insight into the thinking and eco- 
nomic backgrounds of peoples from Bermuda to Burma, as seen 
through the eyes of this writer. 


> Catalysis, Volume 2; Fundamental Principles (Part 2), edited 
by Paul H. Emmett, Reinhold Publishing Corporation, 430 Park 
Avenue, New York 22, N. Y. Pages, 473. Price, $12.00. 

As included in the earlier volume in this series, this book is 
concerned with the fundamental principles and theories of both 
hetergeneous and homogeneous catalysis. The new material pre- 
sented, relative to catalyst supports and methods of catalyst 
preparation, is of the nature and mode of action of porous solid 
catalysts, well flanked by supporting tables. 

In completing the series, presentation is made of the funda- 
mental catalytic principles, and stresses the measurement of pore 
distribution; the influence of pore distribution on the kinetics, 
temperature coefficient, and specifically of reactions on solid 
catalysts, the nature of the catalyst surface, and finally, the gen- 
eral theories of heterogeneous catalysis. Duplication of subject 
matter between volumes and within volumes is kept to a care- 
ful minimum. 

Contributing to this volume are a group of outstanding chem- 
ists, representing both industry and educational institutions, Henry 
Eyring, Hugh M. Hulburt, W. B. Innes, Edward L. King, Ransom 
B. Parlin, Merrill B. Wallenstein, Ahlborn Wheeler, and Bruno 
J. Zwolinski. 

Volume | of this important series was reviewed in this column 
May, 1954. 


POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 























Proved best by test for oil show analysis! 
No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how to de- 
tect and analyze petroleum in oil surface 
samples with ultra-violet. 










ULTRA-VIOLET PRODUCTS, INC. 


Dept PE. 145 Pasadeno Ave, South Pasadena Calif 
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This is typical of natural gasoline plants 
designed and constructed by Stearns-Roger. We 
have built plants from the Gulf Coast to the 
Canadian border —designing for anticipated 
weather conditions in all cases, to assure 
maximum operating efficiency and personnel 
comfort. We have built plants ranging in capacity 
from a few thousand to 500 million cu. ft. 

of gas per day—plants handling gas of extreme 


design for conditions... 


differences in pressures and physical and 


GET chemical composition. 
PERFORMANCE No other Engineering-Constructor matches 
Stearns-Roger “know-how” in cold country design 
\ | N EXCESS and construction. It pays to 
OF DESIGN! “TAKE IT UP WITH STEARNS-ROGER”! 

















Two plants, recently put on stream, are examples of 
designing to conditions—by Stearns-Roger. 


Plant for The Ohio Oil Company near Sydney, Nebraska. 
12,000,000 cu. ft. of gas per day. Deep sub-zero temperatures 
anticipated. Steam power is eliminated to avoid water 
piping subject to freezing. Ali instrumentation and operating 
equipment fully enclosed in insulated building —kept 
small by special attention to space-saving design. 


A Gulf Coast plant handling more than 200,000,000 cu. ft. 
of gas. In this instance, most of the equipment is 
placed out of doors to take advantage of the mild. climate. 





DENVER * HOUSTON ° EL PASO « SALT LAKE CITY ¢ Stearns-Roger Engineering Company, Ltd., Calgary, Alberte 
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The best man was not acquainted with 
the bride, so he introduced himself at 
the reception like this: 

“I hardly feel like a stranger. When 
John and I were overseas together, he fre- 
quently read aloud portions of the letters 
from his darling Betty.” 

“Is that so?” the bride snapped, “my 
name happens to be Joan.” 


t 7 7 

Again the young wife called her par- 
ents to report that her husband had left 
home after a quarrel. 

“What of it,” the father retorted, “he’s 
done it before and he’s always come back.” 

“But this time he took his golf clubs,” 
the daughter wailed. 


7 5 A 

Personally, we say nuts to the cannibal 
who ate his father and mother and then, 
when arrested, pleaded for mercy because 
he was an orphan. 

y 5 5 A 

“Have you seen Myrtle’s new evening 
gown?” “No, what does it look like?” 
“Well, in places it looks like Myrtle.” 

7 7 y 

“I don’t know what’s the matter with 
that man over there. He was so attentive 
a few moments ago and now he won't 
even look at me.” “Perhaps he saw me 
come in, he’s my husband.” 

5 A 7 +A 

“Your husband looks like a brilliant 
man, I suppose he knows everything.” 
“Don’t be silly, he doesn’t even suspect 
anything.” 

sf 7 q 

“The rate is $1.20 for three minutes,” 
said the telephone operator, “and 30 cents 
for each additional minute.” The caller 
said: “Do you take anything off for just 
listening, I want to call my wife.” 

5 7 5 

“I can’t marry him, Mother. He’s an 
atheist. He doesn’t believe in hell.” “Mar- 
ry him, dear—and between us we'll con- 
vince him he’s wrong.” 

v 7 A 

“Do you know that they don’t hang men 
with wooden legs in China?” 

“Zat so? Why?” 

“They use rope.” 

+ 7 7 

A tavern owner, touring Switzerland, 
was climbing up a snow-covered moun- 
tain with a guide when they were caught 
in a snowslide. Eventually a St. Bernard 
dog pushed through to them, a keg of 
brandy tied under his chin. “Hurray,” 
shouted the guide. “Here comes man’s 
best friend.” 

“Yes,” agreed the tavern owner, “and 
look at the size of the dog that’s bring- 
ing it!” 

7 7 : 

Tailor (wrapping up suit): You know, 
I'm letting you have this garment at less 
than it cost me to make it.” 

Customer: You're always telling me 
that. How do you make a living?” 

Tailor: Oh, I make a small profit on the 
paper and string. 

7 LA 7 

Smart Alec Tourist: What's your speed 
limit here? 

Native: Ain’t got none! You fellows 
can’t go through here too fast for us. 
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Husband to wife: What do you say we 
take this money we’ve been saving toward 
a new car and blow it on a movie? 


5 7 7 

A hypochondriac told his physician that 
he had a fatal liver condition. “Nonsense,” 
said the doctor, “you wouldn’t know 
whether you had that or not. With that 
condition there is no discomfort what- 
ever.” 

“My symptoms exactly,” said the man. 

7 7 7 

Mrs.: Strange how few of our youthful 
dreams come true. 

Mr.: Oh, I don’t know. When I was 
small I used to dream about wearing long 
pants. And now prices are so high I have 
to wear pants longer than anyone else on 
earth. 

7 g 5 

Hobo (to housewife): It isn’t that I’m 
avoiding work, ma’am. There isn’t much 
doing in my particular line. I’m a window 
box weeder. 


A y v 
Some girls seem to think the new bath- 
ing suits are indecent; others have at- 
tractive figures. 


7 A A 
Two dogs were having a chat and one 
of them noticed the other was feeling 
awfully low. So he said to his friend, “Why 
don’t you go see a psychiatrist?” 
To which the other dog replied, “You 
know I’m not allowed on the couch.” 


7 5 5 
Marriage is like a bath—by the time you 
get used to it, it’s not so hot. 


5 v 7 
Conscience doesn’t keep you from doing 
anything wrong, just keeps you from en- 
joying it. 
A 7 7 
The patient thought he was a dog. The 
psychiatrist worked on him for a month 
before treatment was completed. A friend 
met the patient on the street. “How do you 
feel?” 
“Fine,” said the man, “Feel my nose.” 
v 7 7 
A sour-faced, oddly dressed lady poked 
among the brooms in a hardware store 
when a clerk asked if he could help her. 
“Nothing’s worth buying,” she snapped. 
“Flimsy, cheap straw, poor handle, shoddy 
material.” Seizing a broom, she shook it 
under the clerk’s nose and said angrily: 
“Not like the brooms they used to make! 
Give the floor one good sweep and it 
would fall apart! What’s it good for?” 
“Well,” the clerk said after a thoughtful 
pause, “you may find that it flies wonder- 
fully.” 


t 7 A 


Two neurotics nervously discussed their 
love affair. “Don’t fight it,” the boy begged 
his sweetheart. “This thing is buggier than 
both of us.” 

Sf 7 : 


Now I lay me down to sleep, 
The lecturer’s dry, the subject’s deep. 
If he should quit before I wake, 
Someone kick me, for goodness sake. 
5 7 7 

“Boy, oh boy! That was some blonde 
with you last night. Where did you find 
her?” 

“Dunno. I just opened up my billfold 
and there she was.” 
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The reason that God made woman after 
he made man, was because He didn’t want 
any advice. ; 


t 7 r 
“Dad,” asked the small boy, “why is a 
man allowed to have only one wife?” 
“My son,” replied the father, “when you 
are older you will realize tnat the law pro- 
tects those incapable of protecting them. 
selves.” 


5 A tA tA 
Husband: If ’m unable to get back 
from this trip tonight, Pil send you a note, 
Wife: Never mind, I found the note in 
your pocket last night. 


v 7 Y 

An old man from the hill country took 
his first trip to a large city. Walking into 
one of the skyscrapers he saw a doorman 
standing by a special kind of a door. An 
old lady stepped in, a light flashed red 
and she was gone. A moment later the 
elevator descended, the door opened and 
out stepped a beautiful young girl. 

“Begorra,” said the old man, blinking 
his eyes, “I should have brought the old 
woman with me.” 


7 3 5 

The collection department of a Chicago 
firm tried a new method on a slow-paying 
account. 

“Dear Mrs. Smith,” the letter began, 
“what would all your neighbors think if 
we came to your town and repossessed 
your car?” 

In time the latter came back with a 
message scrawled at the bottom. “I have 
taken up this matter with my neighbors,” 
it said, “and they think it would be a lousy 
trick.” 

Ci v y 

The best way to get a job done is to 
give it to a busy man. He'll have his sec- 
retary do it. 

7 7 7 

A husband makes his worst mistake not 
so much in forgetting his wife’s birthday, 
as in remembering her age. 

7 5 Y 

We hear that statisticians find that nine 
out of ten women are knock-kneed. And 
for years we'd been thinking that statis- 
ticians never had any fun! 

7 7 oA 

“Sorry to hear about the death of your 
uncle,” the friend consoled, “what was 
the trouble?” 

“It was peculiar,” the nephew admitted. 
“It seemed that the old man had a pro- 
longed backache. Finally, the doctor 
rubbed it with alcohol, and my uncle 
broke his neck trying to lick it off.” 

A 7 oA 

Courtship—the period during which a 
girl decides whether or not she can do 
any better. 

5 7 oA 

“Was your uncle’s mind vigorous and 
sane up to the very last?” 

“We don’t know yet. His will won't be 
read until next week.” 

5 7 A 

There isn’t anything upsets a woman 
quite so much as having company drop 
in to see the house looking as it usually 
does. 

7 v 7 

French lawyer pleading for an attrac- 
tive transgressor: “Gentlemen of the jury. 
Shall this charming young lady be cast 
into a lonely cell, or shall she return to 
her beautiful little apartment at 33 Rue 
Neuve, Telephone 883954?” 

7 7 7 

Policeman: How did you knock him 
down? 4 

Motorist: I didn’t. T pulled up to let him 
go across—and he fainted. 
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OIL and GAS TRADE NEWS 





















r0- 2 
m- Brazilian Contract Awarded 
Southwestern Engineering Company, 
Los Angeles, California, has been awarded 
ick a major engineering assignment in Brazil. 
te, The contract calls for design and erection 
in supervision for an asphalt plant and crude 
terminal facilities for Petroleo Brasileiro, 
§. A. Project is scheduled for completion 
0k in November. 
ito 
An Pacific Coast Borax Opens Office 
red Pacific Coast Borax Company, division 
the of Borax Consolidated, Limited, has open- 
ind ed a new district sales office in Kansas Lane-Wells Company and Dresser Industries, Inc., executives are pictured at meeting 
- ain of he cane ae ae where Lane-Wells stockholders voted to become one of Dresser Industries. They are 
Id age, agricultural sales, and industrial sales. John J. Neale, president, Lane-Wells; Walter T. Wells, founder-chairman; Rodney S 
Durkee, chairman of the board; H. N. Mallon, president, Dresser Industries, and J. 8 
- Youngstown Employees Graduate O'Connor, executive vice president, Dresser. 
ing More than 450 employees of The 
Youngstown Sheet and Tube Company Subsidiary Added Stuber Saran Representative 
an have graduated from the company’s eco- ane a 
if nomic education program. Certificates Acquisition of Brooks Equipment and Herbert D. Stuber, formerly superin 
: 4 were presented at banquet “dinners. The Manufacturing Company by ithe Inger- tendent of The Dow Chemical Company’s 
" graduates have completed 15 two-hour soll Kalamazoo, (Michigan), division of saran rubber department, has opened an 
sessions on “How America’s Economic Borg-Warner Corporation has been an- office in Indianapolis to represent Saran 
*. System Operates,” taught by Paul W nounced. The Brooks company will be Lined Pipe Company of Ferndale, Michi 
3.” Schumacher instructor. ; operated as a subsidiary of Borg-Warner. gan, in a territory including Indiana, Ken 
sy ; President of the new subsidiary will be tucky and parts of Ohio and Illinois. 
Caterpill —_ J. H. Ingersoll, who also is president of 
arerpitar in AusiTane the Ingersoll Kalamazoo Products, and Chain Belt Buys Land 
t Formation of Caterpillar of Australia Ingersoll Conditioned Air divisions of Chain Belt C : Milwaukee. 
. Pty. Ltd., a wholly-owned subsidiary, has Borg-Warner. R. F. Schultz has been ; “ogg ae eb: fot a vie 
- been announced by Caterpillar Tractor named vice president of Brooks. oe _— Pe tilings yal tae ~— 
Company. The subsidiary, third foreign rps di tg oa” ns t . Sielsion 
company formed by Caterpillar since Safety Record Set ps ns sna — "t. ‘iti nel vt sbeagee 
not 1950, will manufacture and sell many of eaten nih « sil as manutacturing facilities. =: cr was o& 
ay, the regular products now built by the par- lo il aaa “4 ot oe aoe ten nyc quired by Chain Belt in 1953. 
= a cae ii, a ee idle pe tts wholly-owned subsidiary 
ae ae ee ae a Lone Star Producing Company, have at- Graver Names Representative 
nd R - tained perfect safety records represent- Graver Water Conditioning Company 
tis- epresentative Named ing 19,169,199 (million) hours of work — New York, has appointed the Frontier En 
The Cleaver-Brooks Company has ap- without a lost-time accident. The rec- gineering Services Company, Salt Lak: 
pointed the Delval Equipment Corpora- ords, ranging from one through 26 years City, Utah, as new representatives. Theil 
ver tion, Philadelphia, Pennsylvania, as man- as of December 31, 1954, represent a organization’s territory consists of th 
vas ufacturers’ representative for the sale of cumulative total of 457 years. A. W. Bree- northern and western parts of Wyoming 
Cleaver-Brooks boilers and equipment. land, Dallas, heads the safety program. most of Nevada and all of Utah. 
ed. 
r0- 
tor 
cle 
1a 
do 
und 
be 
1an 
rop 
lly 
ac- 
ry. 
‘ast 
to 
tue 
im Houston Oil Field Material Company personnel are shown on a equipment. The men are Otho Meadows, Jack Watson, George 
; recent visit to the home offices and plants of Wheland Company, Haltom, Harris Lodge, Joe Seale, D. B. Allison, purchasing agent; 
im 


Bill Widdon, George Bean, Lynn Bell, sales manager; Ceci! Hayes 
and Gordon Smith, Jr., right, are Wheland representatives. 


Chattanooga, Tennessee. The group toured all three of Wheland's 
Chattanooga plants. HOMCO distributes Wheland's rotary drilling 
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J. F. Pritchard and Company sales representatives and company __ Federal Sales Engineer; R. J. Stewart, J. F. Pritchard and Company; 
officials are shown at annual sales meeting in Kansas City. Front Randall S. Stover, Randall S. Stover Company; Morley Hudson, 
row: S. K. Walling, The Walling Company; G. T. Miller, Burson Hudson-Rush; Don Landry, Factory Sales and Engineering, Inc.; 
Sales; W. R. Roeyer, sales manager; T. F. Killeen, T. F. Killeen Jack Rush, Hudson-Rush; W. R. Johnson, Federal Sales Engineers; 
Company; Walter Locke, Thermecon, Inc.; |. A. Hoekstra, Killeen; lL. W. Edelmann, Northwestern Power; P. A. Frohwerk. Fourth row: 
A. H. Stroyd, Bristal Metals Products; Fred Richeda, The Lang’ G. E. Koutelas, Pritchard; Frank Rucker; Norman A. Brown, Wilcox 
Company. Second row: Carl Cutright, Y. C. Smith and Company; Engineering; E. A. Quaglia, Pritchard; B. B. Farmer, T-1 Equipment, 
Vance A. Morrow, Hoffman and Hoffman Company; B. E. Ander- __Inc.; Paul Bower, Pritchard. Fifth row: Carl V. Spangler, Pritchard; 
son; Don McRae, Rittlemeyer and Company; J. L. Brownlee, Brown- R. A. Walling, The Walling Company; R. R. Derber, Robert R. 


lee-Morrow Engineering; J. 1. Marquard, Northwestern Power Derber Company; R. E. Bradley; J. F. Pritchard, president; P. S. Gre 
Equipment; W. M. Hawkins, Bristal. Third row: Neil W. Kelly; C. Lyon, secretary-treasurer; Max A. Teale; C. F. Shortal; H. Arthur C 
N. Fulcher, The Fulcher Company; L. C. Sandy; Louis Loeffler, Jr., | Martin, vice president; Karl E. Johnson, all of Pritchard. Mu 
rep) 

Homco to Open Store Tuboscope Adds Annex Reed's Export Office Moves ares 
Houston Oil Field Material Company, Tuboscope Company has recently com- Export offices of the Reed Roller Bit Ho 
Inc., will open a new sales and service pleted and occupied a new executive annex Company, oil well drilling tool manufac- F 
tool store in Sherman, Texas, to serve the to the main plant at Houston, Texas. The ture, have been moved to Suite 1011, In- - 
North Texas and Southern Oklahoma annex contains 3800 sq ft of space in- ternational Building, 45 Rockefeller Plaza, re 
area. J. O. “Bill” Redmon will be in cluding a large reception room, confer- in New York City. Reed’s export office Re; 
charge of services in that area. ence room and 6 large offices. was formerly at 1836 RCA Building. ian 
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Gorman-Rupp self-priming centrifugal “ 

pumps are especially designed to meet the For eel st 

toughest requirements. The Pelican has many re oS oe 

useful applications around a lease and -- it prcssees, aoe need a be 

challenges any pump its size and type to equal highly effective, low sti 

its performance -- it never quits. friction material not at 

affected by wet or ; ome 

Gorman-Rupp pumps are the Quickest Priming, Highest sour gases. ‘ h 

Priming, Fastest Pumping and Most Reliable pumps available. 

There’s a choice of four lightweights for any requirements: FRANCE 

The Midget 112”...... Weight 62 lbs. . . .5500 G.P.H. MAKES THEM! : G 
The Pelican 2”... .. . Weight 70 lbs... . 7500 G.P.H. 

The Hawk 2” ... .. . Weight 110 lbs. . . 10,000 G.P.H. tu 

The Eagle 3” ..... . Weight 117 lbs. . . 18,000 G.P.H. G 

Ask for Bulletin No. 7-LW-13 > 

Mid-Continent and Gulf Coast Oilfield Representative D 

ul 

HENRY H. PARIS DISTRIBUTOR, INC. 0 

1125 Rothwell Street, Houston, Texas é ies ee : B 

A COMPLETE LINE OF CENTRIFUGALS 1S AVAILABLE ae Write for Complete Information 

UP TO 240,000 G.P.H. CAPACITY. ; —_ 0 

FRANCE PACKING COMPANY cl 

THE GORMAN-RUPP COMPANY e 

MANSFIELD, OHIO it 





9926 Bustleton Ave., Philadelphia 15, Pa. 
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Latest advances in Blue Demon rock cutter 
and insert rock bits were displayed at the 
Rocky Mountain AAPG meeting, Billings, 
Montana, by sales executives of Herb J. 
Hawthorne, Inc. They are Charles T. 
Baker, Mid-Continent division sales mana- 
ger, Oklahoma City; C. Max Fountain, 
Rocky Mountain division sales manager, 
Denver, Colorado; and Earl M. Weaver, 
general sales manager, Houston, Texas. 


Great Lakes Names Representative 


Great Lakes Corporation has appointed 
Mud Control Laboratories, Inc., as its sales 
representative in the Rocky Mountain 
area. 


Honeywell Opens Office 


A new branch sales and engineering 
service office in Hammond, Indiana, has 
been opened by Minneapolis-Honeywell 
Regulator Company. O. V. Spousta will 
manage the new office, which will handle 
the sale, design, service and installation 
of automatic temperature controls and 
industrial processing systems in the south- 
ern portions of Cook and DuPage coun- 
ties, in four other eastern Illinois coun- 
ties and in two counties in Indiana. 


First Order Shipped 

The first order of National plastic pipe 
manufactured at the Gary, Indiana, plant 
of United States Steel Corporation’s na- 
tional tube division has been shipped. 
Construction of the Gary plastic pipe 
plant began in June of 1954 and produc- 
tion was started the first of October. 


Steel Pipe Plant Operating 


The Consolidated Western Steel divi- 
sion of United States Steel Corporation 
began production of large diameter, high 
strength expanded line pipe in early April 
at its new steel pipe manufacturing plant 
near Provo, Utah. Described as the most 
modern expanded pipe mill in the West, 
the plant has been under construction 
since October 1, 1954. 


Girdler Completes Expansion 


The Girdler Company, Louisville, Ken- 
tucky—a division of the National Cylinder 
Gas Company—has completed a second 
construction contract awarded by the ni- 
trogen division of the Allied Chemical & 
Dye Corporation in a formaldehyde and 
= expansion program at South Point, 

io. 


Bethlehem Plans Welded Pipe 


Bethlehem Steel Company’s $200,000,- 
000 two-year expansion program will in- 
clude the installation at Steelton plant of 
equipment for the fabrication of welded 
bipe, expanded hydraulically to increase 
Its strength approximately 25 per cent. 


Seamless Pipe Shipped 


Shipment of the first commercial order 
for a new product—cold expanded seam- 
less pipe—has been made from the Lorain 
Works of U. S. Steel Corporation’s Na- 
tional Tube division. The pipe will be used 
in the construction of a 24-in. gas trans- 
mission line that will extend across 250 
miles of densely populated areas in the 
Eastern United States. 


Lone Star Names Mid-Continent 


The appointment of Mid-Continent 
Supply Company as distributor for Lone 
Star Steel Company oil country tubular 
goods has recently been announced. This 
follows earlier appointments of Bovaird 
Supply Company and United Supply and 
Manufacturing Company. 
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Coke for Industry 


Successful use of fluid petroleum cok 
as a fuel in an industrial plant operating 
at full capacity has been announced by 
Kaiser engineers division of Henry J 
Kaiser Company. The recent test was 
made during kiln firing at the Permanente 
Cement Company’s plant at Permanente 
California. Normal production operations 
were reported to be neither interrupted no 
reduced when the fluid coke was injected 
into the fuel system. 


Dewey in New Office 


The Dewey Supply Company, Tulsa 
Oklahoma, has announced the opening of 
new Offices in the Constantine Buildings 
611 S. Boston, in Tulsa. 
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SALT WATER DISPOSAL— Operating under 20” to 28” of 
vacuum at 110°F in a Texas oil field, a 4100 ft. stretch 
of 4” KRALASTIC pipe is still going strong after two 
years. A previous installation of pipe lasted only 6 weeks. 


GAS LINES TO IRRIGATION PUMPS—In the Texas Pan- 
handle rice growers have laid more than 225 miles of 
KRALASTIC pipe during the past 24 years to convey 
the less expensive natural gas to irrigation pump engines. 
Freedom from corrosion, ease of use and speed of instal- 
lation by unskilled labor all favor KRALASTIC pipe! 


KRALASTIC pipe is made from a unique combina- 


tion of plastic and elastomeric materials. It is different 
both in composition and characteristics from materials 


used in other types of plastic pipe. 


KRALASTIC produces pipe and pipe fittings that are 


both hard and tough, low in weight, high in tensile 


NS Naugatuck Chemical 


KRALASTIC Corrosion-Proof Pipe 


Makes Good in Many Fields! 










OIL FLOW LINES —Carrying very corrosive sour crude, a 
1200 ft. section of 3” KRALASTIC pipe has performed 
satisfactorily for more than 214 years for a Texas oil com- 
pany. Metal pipe previously used failed in only 4 months, 






CHEMICAL PUMPING—for the past 114 years a large 
chemical manufacturer has been transmitting 25% 
ammonium sulfate through 3000 ft. of corrosion-proof 
KRALASTIC pipe at a considerable saving over the cost 
of the rubber-lined steel pipe otherwise required. 







strength and unaffected by most chemicals that cor- 
rode metals. 

KRALASTIC pipe is easily sawed and solvent-welded, 
or threaded for connection to metal fittings. Be sure 
the plastic pipe you buy is KRALASTIC. Write us for 
the names of firms making KRALASTIC* pipe. 


seaaeiiiiaeais 
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Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte e Chicago « Los Angeles» Memphis « New York « Philadelphia e INCANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals « Synthetic Rubber * Plastics * Agricultural Chemicals » Reclaimed Rubber « Latices * Cable Address: Rubexport, N.Y. 
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to make drums 
good as new! 


That’s right! Used drums restored to like-new 
condition ... cleaned, paint-stripped, rinsed, dried, 
and repainted—in just 7 minutes! That’s how fast 
Oakite cleaning works in one barrel-house. 







Here are just a few of the many BIG advantages 
that are yours when you recondition barrels and 
drums the modern Oakite way: 







© Fewer rejects 






¢ More uniform paint-stripping 





¢ Better adhesion for new paints 






® No paint build-up on steam coils 






® No clogging of drains and sewers 





= For further information on how 

to step up your drum condition- 

ing operation, ask your local 

ded, FF Oakite Petroleum Service Rep- 

sure resentative for a FREE copy of 

for this comprehensive Oakite petro- 
fo 


leum cleaning handbook. Or 
write Oakite Products, Inc., 48 
Rector Street, New York 6, N. Y. 


Technical Service Representatives in Principal Cities of U. S. and Canada 


OAKITE 


REG. US Pat. OFF 


PETROLEUM SERVICE DIVISION 
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N.Y. 








955 


ontY 7 MINUTES 








on-the-spot 


Mobile 11-S does mixing 


Combining heavy-duty strength with smooth- 
trailing mobility, Kwik-Mix 11-S Dandie® is the 
handiest concrete mixer you’ve ever seen for scat- 
tered oil field jobs. As a 2-wheel mixer, mounted 
on heavy coil springs — or as a 4-wheel mixer with 
automotive-type steering on front axle, this mobile 
11-S is quickly towed over highways or back-country 
roads. It does on-the-spot mixing anywhere you 
need concrete — at drill sites, booster stations, 
around yards, refineries. | 


You get a consistent-quality mix, batch after batch 
because double-mixing action of exclusive blade 
and-bucket drum thoroughly cement-coats every par 
ticle of aggregate. Automatic water system accu 
rately measures exact amount of water needed fo: 
each batch. A Batchmeter automatically contro! 
the mixing time. Tilted Flow-Line chute discharges 
full batch in as little as 7 seconds. 


You'll also like the wide, fast-charging skip, selec- 
tive skip-shaker, smooth power-flow, fully enclosed 
gearing, multiple V-belt drive, and many other 
heavy-duty features you get with this 11-S Dandie 
mixer. Get all the details from your Kwik-Mix dis- 
tributor, or write us. Other sizes: 3%-S to 16-S. 


ETM CUED 


KWIK-MIX COMPANY °° w2siticro" 


Send us bulletins on:[) 3%2-S [J 6-S [J 11-S [J 16-S concrete 
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J. L. Orr 


> Leland “Pelie” 
Strouse, vice presi- 
dent of Franklin Sup- 
ply Company in 
charge of the Rocky 
Mountain- Western 
Canada area, has 
moved to new offices 
in the Denver Club 
Building, Denver, 
Colorado. Don Davis 
is in charge of Den- 
ver Sales. 

John L. “Jack” Orr, 
formerly with the 
Chicago sales office, 
has been placed in charge of the New York 
City office. 

Lee Croger has been appointed manager 
of the company’s new store in Morgan 
City, Louisiana. 


Leland Strouse 
















































































Lee Croger 





























>» Scovill Manufacturing Company has an- 
nounced organizational changes in the 
main plant operations. Arthur M. Rogers, 
formerly assistant to the vice president in 
charge of manufacturing sales, and George 
A. Goss, Jr., formerly budget director of 
the manufacturing department, became 
assistants to Arthur P. Hickcox, president 
and general manager. Ernest F. Rumberg, 
asssistant planning director, has been 
named director of planning, succeeding 
John B. Goss who resigned because of ill 
health. 


> Appointment of Dr. E. W. Volkmann 
as manager, research department, of Kop- 
pers Company, Inc., has been announced. 
He will be responsible for the coordina- 
tion of all Koppers research. 














































> Ralph A. Reynolds has been appointed 
assistant treasurer of The Thew Shovel 
Company, Lorain, Ohio, after 35 years of 
service with the company. 




















> Henry L. Chariton has been appointed 
assistant to the president in charge of sales 
and manufacturing for Phoenix Manufac- 
turing Company. 























» Roy H. Olson has been appointed direc- 
tor of engineering in the communications 
and electronics division of Motorola, Inc. 


> R. A. “Bud” Darling and Melvin S. 
“Mel” Kenady have established Darling- 
Kenady Company, manufacturers repre- 
sentatives specializing in oil industry 
equipment in Denver, Colorado. 


















































> L. M. Bracewell, Jr., has been appointed 
special salesman for Security Engineering 
Company’s Gulf Coast division. 

division, Dresser Operations, Inc. 
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> Phil Norton has been appointed execu- 
tive vice president of Wisconsin Motor 
Corporation, Milwaukee, Wisconsin. 


> J. B. Sewell has been elected a vice 
president of The Garlock Packing Com- 
pany, Palmyra, New York. 


> C. Spence Purnell, sales executive for 
the Westinghouse Electric Corporation in 
New York City for many years, has been 
named manager of the company’s South 
Pacific district, headquartered in Los An- 
geles, California. 


> Aloysius M. Tullo, works manager of 
Worthington Corporation’s works in Har- 
rison, New Jersey, has been appointed 
general manager of a newly established 
division to be known as the Harrison di- 
vision. 

Clarence K. Hood, a Worthington vice 
president, will be division sales manager; 
George F. Habach will be executive en- 
gineer; Max A. Heyman, Harrison works 
manager; Thomas F. Quinlan, division 
comptroller; and Charles Schwalje, 
foundry manager. , 


> Fluid Packed Pump Company has an- 
nounced promotions of sales executives. 
Glen W. Peters, veteran salesman, who 
has served the company in various capac- 
ities since 1941, has been appointed assist- 
ant vice president and acting manager of 
the Southwest division. D. H. Vandenberg, 
formerly manager of the southwest divi- 
sion, has been appointed manager of prod- 
uct sales. 


™ >) Lloyd P. Chinn has 
| been transferred to 
| field sales for Tex- 
Tube, Inc. He cov- 
; ers parts of the Hous- 
ton area, East Texas, 
and Northern Lou- 
isiana. Chinn has 
been office manager 
supervising inside 
sales work for the 
company for the past 
three years. Prior to 
his work with Tex- 
L. P. Chinn 
sociated with Texas 
Pipe Bending Company and Maintenance 
Engineering Company in Houston. 


> Gordon F. McLaughlin, Sr., has been 
appointed a salesman for Welex Jet Serv- 
ices, Inc., in Pharr, Texas. Clair E. “Moon” 
Mullins has been appointed manager of 
the new service office in Winfield, Kansas, 
C, T. Patten has been named district man- 
ager for the Welex service office in Fal- 
furrias, Texas. 

B. B. McKnight has been appointed 
sales engineer for the Welex Jet Services 
district in Great Bend, Kansas. 


> E. G. Gilliland has returned to sellking 
for Industrial Chemical Company at. Los 
Angeles, California. He was absent for a 
year because of illness. 


> Dr. Ernest H. Koeph has been named 
manager of the research and development 
department of Core Laboratories, Inc., 
Dallas, Texas. 


> Robert J. Prudhomme has been ap- 
pointed as district engineer-compressor 
and engine sales, for the Oil Well Supply 
Division of U. S. Steel Corporation. 

M. L. Childress has been named dis- 
trict representative at Carmi, Illinois. Wil- 
liam G. Smith, Jr., was appointed assist- 
ant manager at Olney, Illinois. 


International visitors attending the Houston, Texas, Nomads’ meeting were: H. K. 
Edwards, Texas Petroleum, Caracas, Venezuela; D. D. Lewis, Import Company, Ltd., 
Calgary, Canada; Henry W. Pullman, Baker Oil Tools, Inc., Los Angeles, California; V. 
W. Fletcher, Asiatic Petroleum, New York; Don H. Manson, Asiatic Petroleum, Houston; 
H. Bevan, Texas Petroleum, Bogota, Colombia; Gus A. Standish, Colombian Petroleum, 
Cucuta, Colombia; Benjamin Sodre, MAQUIP, Rio de Janeiro, Brazil, and Giuseppe 
D'Auria, Montecatini Company, Milan, Italy 


>» A. E. (Bud) Hess, who joined General 
Controls Company of Glendale, Califor- 
nia, as a sales engineer in March of 1944, 
has been appointed southwest regional 
manager with headquarters in Dallas, 
Texas. 


> Max I. Alimansky has been named 
general manager of the General Electric 
Company’s rectifier department, Lynn, 
Massachusetts. He succeeded William J. 
Fleming, who has been granted a leave of 
absence. 


> William L. Wolfe has been appointed 
vice president, sales, of Jones & Laughlin 
Steel Corporation’s supply division. 





> Sam F. Holmes, Jr., has been appointed 
assistant director of advertising and public 
relations for the First National Bank in 
Dallas, Texas. 


» Enterprise Engine & Machinery Com: 
pany, subsidiary of General Metals Cor- 
poration of San Francisco, California, 
has appointed Max Knopp to the posi- 
tion of export manager. 


> Robert J. Stoup, plant metallurgical 
engineer at the Ambridge, Pennsylvania, 
plant, Spang-Chalfant division of The 
National Supply Company, has been ap- 
pointed assistant chief field engineer, 
with headquarters at Tulsa, Oklahoma. 
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7 Ac UNDER UNDERWRITER. .... | 


a S COMPENSATION INSURANCE 


The TEIA Underwriter is a specialist in Workmen's Com- 








, pensation Insurance, with a thorough understanding of the 





employer's problems and the special provisions of the | 








Texas Workmen's Compensation Law. 

































s § Let the TEIA Underwriter and the SERVICE TEAM, of which 
van he is a part, work with you... to improve your Workmen's » 
; Compensation Insurance coverage and service... and 
SAVE you money. 
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= & . femme) INSURANCE ASSOCIATION 
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FORT WORTH . pot , enn * HARLINGEN « HOUSTON e LUBBOCK « MIDLAND HOME OFFICE - DALLAS, TEXAS 


ODESSA e PORT ARTHUR e SAN ANGELO e SAN ANTONIO e SHERMAN e@ TYLER e WACO e WICHITA FALLS 
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Trade Personals 





W. D. Willes J. L. Vint, Jr. 

> W. D. Willes, former general manager 
of Rockwell Manufacturing Company’s 
Nordstrom valve plants, has been named 
product manager, Nordstrom valves, with 
headquarters at Pittsburgh. 


> Franks Manufacturing Corporation of 
Tulsa, Oklahoma, has announced person- 
nel changes to mark the beginning of a 
division of its sales and service force. 
K. M. Lamer, a 13-year veteran with 
Franks will fill the post of assistant sales 
manager at Tulsa. W. G. “Bill” Pitezel, 
also a 13-year veteran will take over 
Lamer’s former position in Odessa as 
West Texas district sales manager. Louis 
Sears becomes West Texas district service 
manager, and Albert Wagner will be 
parts manager in the Odessa office. 
Pitezel’s former position as Oklahoma dis- 
trict sales manager will be filled by J. G. 
Leyh, who joined Franks in 1940, and 
who has been Franks used equipment 
manager. Joe S. Winter will take over as 
service manager for west coast operations 
to be located at Compton. 
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STOP INSECT BITES 19% 
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De you know that biting ticks trans- 
mit to humans twice the number of 
tularemia cases than handling or 
skinning of rabbits. 


Distributed by 
MINE SAFETY APPLIANCES CO. 
201 North Braddock Avenue 
Pittsburgh 8, Pa. 
76 Branch Offices in the United States 
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C. E. Mays 


R. W. Negus 


> J. L. Vint, Jr., has assumed new duties 
as vice president of sales for Unit Rig and 
Equipment Company. Formerly vice pres- 
ident of engineering, he succeeded J. T. 
Tucker. 


> Houston Oil Field Material Co., Inc., 
has announced a number of personnel 
transfers and promotions. Donald Ers- 
kine has been promoted at Sullivan City, 
Texas, to manager of the Homco store 
there. W. S. George is now doing tele- 
phone sales in the Houston offices of 
Homco. Richard Morgan is now a field 
salesman at Odessa, Texas. J. W. Clam- 
pitte has been transferred to the direc- 
tional drilling department in Houston. 

In Odessa F. E. Sandefer has been pro- 
moted to field representative. Frank Sin- 
gletary has been transferred to Corpus 
Christi as directional drilling superintend- 
ent of the Southwest Texas area. 


> The Frank G. Hough Company, Lib- 
ertvville, Illinois, has promoted G. A. 
Gilbertson and R. L. Beyerstedt to execu- 
tive vice presidents. Gilbertson, formerly 
vice president in charge of sales, adver- 
tising and service, is now executive vice 
president and general manager. Beyer- 
stedt, formerly vice president and chief 
engineer, is now executive vice president 
in charge of engineering and product 
development. 


>» Dravo Corporation has announced 
the appointment of H. W. North as chief 
engineer of the newly-established process 
equipment department of its engineering 
works division. 


>» Eight field and headquarters promo- 
tions and transfers have been announced 
by Schlumberger Well Surveying Corpo- 
ration. E. A. Colle has been named assist- 
ant to the area manager, New Orleans, 
Louisiana. J. J. Maricelli is now assistant 
manager of the South Louisiana division, 
Gretna. John R. Peasley has been trans- 
ferred to the technical staff of the opera- 
tions department at Houston. Vance E. 
Moss replaced Peasely at Mt. Carmel. 

C. R. Miller has been transferred to 
Wichita, Kansas, as assistant division 
manager. C. B. Evans has been named 
assistant to the division manager at Okla- 
homa City. Guv Sullaway has been trans- 
ferred to assistant to the division mana- 
ger. Gulf Coast division in Houston. He 
has been replaced at Cushine bv G. H 
Morris. formerly location manager at 
Russell Kansas. 


>» H. H. Reed. district manager of the 
Metropolitan district. New York. for Air 
Reduction Sales Companv, was appointed 
national accounts manager. 


> Jim Whitaker has been named special 
representative for Christensen Diamond 
Products Companv with offices in Den- 
ver, Colorado. Hueh Gunn has been ad- 
vanced to division manager. 
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>» C. E. Mays has returned to Anaco, 
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Venezuela, where he is in active charge 
of The Parkersburg Rig and Reel Com. 
pany’s sales activities in South America, 


> S. C. Danforth has been promoted to 
sales promotion manager of Arnold 0, 
Beckman, Inc., Robert W. Negus heads 
the new custom products department. 


> Leland Equipment Company has an. 
nounced the addition of five new sales. 
men. Philip B. Davidson, G. R. “Deac” 
Werner, Burton Dicks, Thomas A. Rob. 
ertson and Claude J. White have joined 
the company to handle truck body and 
construction equipment sales throughout 
the Mid-Continent and surrounding state 
area. 

Leland also announced that R. L. Me- 
Grew, sales engineer for Chicago Pnev- 
matic, has established his personal head- 
quarters in the Leland Building at 408 
North Main Street in Tulsa. 


> Garland B. Childers, staff engineer for 
Johns-Manville in the San Francisco dis- 
trict, has been appointed the newly estab. 
lished position of general construction 
superintendent of the company’s indus- 
trial products division with headquarters 
at New York City. 


>» Bradlee Pruden has been elected vice 
president in charge of engineering at Ric- 
wiL, Incorporated, Barberton, Ohio. 


> Emerson G. Gaylord has been re- 
elected chairman of the board of The 
Chapman Valve Manufacturing Company. 
Earnest Cochran was re-elected president 
of th company. David M. McIntosh, was 
elected executive vice president and was 
re-appointed vice president in charge of 
production. Joseph A. Cerow was re-ap- 
pointed vice president in charge of engi- 
neering. Frank A. Hunter was appointed 
vice president in charge of sales.A. Neil- 
son Cochran was re-appointed assistant 
treasurer and assistant clerk. 


>» Waldo McC, McKee has been appointed 
sales manager of the fabricated products 
division of The M. W. Kellogg Com- 
pany. 


> Otis Pressure Control, Inc., has ap- 
pointed two new division managers. 
Warner M. Kelly, formerly South Texas 
division manager of the caliper depart- 
ment, has been named South Texas di- 
vision manager, and Bill T. Mitchell, 
former Southern Louisiana division super- 
intendent, has been promoted to manager 
of the West Texas division. 

Otis has named Jack R. Russell as its 
sales engineer in the West Texas-New 
Mexico area, with headquarters in Hobbs. 


>» The Ramo-Wooldridge Corporation. 
Los Angeles, California, has appointed 
Dr. David B. Langmuir to the staff of its 
guided missile research division. 


> Lawrence R. Gardner has been named 
purchasing manager for Commercial Sol- 
vents Corporation. 


>» Appointment of Joseph A. Lagore as 
vice president—manufacturing and James 
D. McLean as vice president—sales of 
government and industrial division, has 
been announced by Philco Corporation. 


> R. J. “Bob” McGann has been appointed 
sales engineer for the Portadrill division 
of the Winter-Weiss Company. 
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BETZ *A Great Name 
In Water Conditioning 











Big things are happening daily in industrial water 
conditioning ...new developments... new dis- 
coveries...new techniques. As the leader in 
researching better ways to condition water, Betz 
is far out in front. The record speaks for itself. 
For example, Betz was 

... first to develop an advanced method for the 
complete control of corrosion in condensate lines. 

... first to develop an economical technique for 
the control of corrosion and pitting in recirculat- 
ing cooling water systems. 

...first to pioneer the use of effective anti- 
foam agents for prevention of carryover. 

...first to develop a practical method of 
silica removal from boiler feedwater. 

These Betz firsts are just a few of the many 
industry-accepted water conditioning methods 
that have resulted from our continuing program 
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of research. Many more are to follow. 

Isn’t this the kind of leadership and ability 
you want in water conditioning counsel for your 
plant? A Betz District Engineer will be happy to 
give you the details of Betz complete plant ser- 
vice. Talk to him today. 

W.H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. 

In Canada: BETZ Laboratories Limited, 
Montreal 1. 
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HE CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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Trade Personals 


>» Norman M. Sted, who started his ca- 
reer with American Steel & Wire division 
as an office boy in Cleveland, Ohio, has 
been named to a key sales executive posi- 
tion with this United States Steel unit, 
that of assistant general manager of sales. 





> Frank H. Dunn, Jr., has joined Frank 
Wheatley Supply Company as assistant 
to the manager. He replaced John R. 
Fitzpatrick who will be devoting full time 
to sales engineering in the field. 


>» Conoflow Corporation has appointed 
George S. Edwards as sales representative 
for Cono Controls in Alabama. 


> Jack D. Tolliver has been appointed 
manager of the recently established sales 
development division of Tube Turns, 
Louisville, Kentucky. 








x Simple, Rugaed 
Construction. 


ates Moving Parts. 


— 


x Easily installed. 


+ Prompt peter’: 
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VALVES * CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 
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Los 


ANGELES 15, 


> John H. Faunce, Jr., has been named 
director of market and commercial de- 
velopment at Lukens Steel Company. 


> Wallace A. Altgilbers has been pro- 
moted to chief time study engineer and 
Thomas E. Rost to chief draftsman at Ed- 
ward Valves, Inc., East Chicago, Indiana, 
subsidiary of Rockwell Manufacturing. 


> Gil M. Robinson has been added to the 
sales force of McEvoy Company to give 
increased sales coverage in the Central 
Texas area. 


>» Edward M. Welty has just been ap- 
pointed district manager of the Cleveland 
office for The H. M. Harper Company. 


> James D. De Flon has been named chief 
engineer in the cooling tower division for 
the Santa Fe Tower and Tank Company. 





(Above) High Pressure 
Gate Valve with 

Ledeen Valve Actuator. 
(Left) Ledeen Tandem 
Type Valve Actuator 

on Standard Plug Valve. 





VALVE ACTUATORS 


These actuators are for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pneu- 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 


Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi- 
ple central control ,and require a minimum of mainte- 
nance. WRITE FOR BULLETIN 3000. 






Ledeon Mpg. C 


1608 SAN PEDRO 


CALIFORNIA 
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J. D. Hughes 


J. H. Flanagan 


> James D. Hughes of Lane-Wells Com- 
pany, and John H. Flanagan of Johnston 
Testers, Inc., have been elected as chair- 
man and secretary-treasurer, respectively, 
of the Nomads National Board of Regents, 


» Tube Turns, Louisville, Kentucky, has 
announced four changes in the company’s 
Western division. L. O. Morris, formerly 
sales representative in Denver, Colorado, 
has been made the new district manager 
of the Mid-Continent territory. Daniel V, 
Pisano, formerly a member of the sales 
staff of the New York office, has been ap- 
pointed manager of the San Francisco 
district. Norton P. Bosemer, formerly 
manager of the Los Angeles office and 
plant, has been moved up to district man- 
ager of the Los Angeles territory. E. R. 
Muir, Jr., formerly sales representative 
at Seattle, Washington, has been appointed 
district manager of the Northwestern 
territory. 


» The Continental Supply Company has 
appointed R. G. Seim as assistant district 
manager of its Ilinois-Indiana-Kentucky 
district. 


> M. W. (Monk) Cook has been appointed 
a field engineer for Chiksan Company. 


>» Appointment of Wade W. Hampton as 
manager of the southern region, and 
Marion A. Foreman, manager of the Gulf 
Coast division, has been announced by 
Hughes Tool Company. 


& Russell J. Geitman has been appointed 
chief engineer for Link-Belt Company’s 
plant in San Francisco, California. 


>» D. W. Haering & Company, Inc., of 
San Antonio, Texas, has appointed Dan 
A. Doolittle as field engineer in the 
Southern California territory including 
Los Angeles and San Diego. Doolittle 
replaced Paul A. Dobson, who retired 
after 15 years’ service with Haering. 


» David K. Tomer has been appointed ad- 
ministrative assistant to the president of 
Blaw-Knox Company. 


» Three Pittsburgh officials of Rockwell 
Manufacturing Company have been pro- 
moted to new management posts. Norman 
W. Rowand, general manager of the Pitts- 
burgh division, has been named assistant 
to the vice president; and Paul A. Man- 
kin, chief engineer of the local division, 
has been named general manager. 
Arthur W. Krause, assistant general man- 
ager, has been named factory manager. 


> John G. Buechel has been appointed 
general sales manager of Durabla Manu- 
facturing Company. 


>» Wilfred Sykes has been elected to the 
board of directors of Lone Star Steel Com- 
pany. 


> Paul J. Every has been named assistant 
general sales manager, Cummins Engine 
Company, Inc., of Columbus, Indiana. 
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M. C. Goforth P. M. Davis 


» M. C. Goforth has been appointed sales 
engineer for Delta Tank Manufacturing 
Company, Inc. 


> P. M. “Mack” Davis has been ap- 
pointed manager of sales-structurals, by 
Emsco Manufacturing Company. 


>» Eldon N. Wolcott, formerly with Fos- 
ter-Wheeler Company has joined Bellco 
Industrial Engineering Company as assist- 
ant chief engineer. 


> Wilson D. Leggett, Jr., formerly Rear 
Admiral, USN, chief of the Navy’s Bu- 
reau of Ships, has been appointed vice 
president of engineering of American Lo- 
comotive Company. 


> B. J. Milleville has been appointed 
chief engineer at Edward Valves, Inc., 
East Chicago, Indiana, subsidiary of 
Rockwell Manufacturing Company. 


» The Opaco division ‘of Red Jacket 
Manufacturing Company has appointed 
R. M. Crowder as direct factory repre- 
sentative covering northern and western 
Texas and Oklahoma. Also appointed as 
direct factory representative is Pat Cour- 
tin, who will cover the territory of south- 
eastern Texas. 


>» Two new vice presidents and one assist- 
ant vice president have been announced 
by Hall-Scott Motors Company, Berkeley, 
California. Charles S. Herbert was named 
treasurer and vice president of finance. 
H. L. Lawrence, formerly works man- 
ager and superintendent of production 
materials and control, was nained vice 
president of manufacturing. Z. P. Loyd, 
a pioneer with Hall-Scott, was appointed 
assistant to the vice president of manu- 
facturing. 


> Clifford H. LeBlanc has been named 
president of Gulf Coast Machine & Sup- 
ply Company. 


> Frederick E. Romberg has been ap- 
pointed manager of the gravity division 
of Geophysical Service, Inc., of Dallas, 
Texas. Dr. Richard A. Geyer has also 
joined the staff of the GSI gravity division 
as chief geophysicist. 


> George W. Bond has been appointed as 
purchasing agent for the Construction 
Service Company. 


> Hilary A. Humble, for five years prod- 
uct sales manager for cathodic protection 
activities, magnesium department, The 
Dow Chemical Company, has been named 
product sales manager for primary mag- 
nesium ingot, magnesium alloy ingot, 
Magnesium extrusion and rolling ingot, 
flux, and magnesium anodes. 


> Rainey Elliott has been named president 
of Jones & Laughlin Steel Corporation. 





THE PETROLEUM ENGINEER, May, 1955 


> Ehrhart & Arthur, Inc., Engineer and 
Constructors, have transferred Frank 
Sesler to Oakland, California, as man- 
ager of their Bay area activities. 


>» Royston Laboratories, Inc., Pittsburgh, 
Pennsylvania, has appointed E. M. Stein- 
mann as southeast sales engineer in charge 
of its new Atlanta, Georgia, office. 


> Octavius (“Ox”) Morgan, general sales 
manager of Falcon Products, Inc., Po- 
mona, California, has returned from a 
seven-week business trip through South 
— countries to visit the active oil 
elds. 


>» A. A. Porter has been appointed vice 
president in charge of erecting for U. S. 
Steel’s American bridge division. He suc- 
ceeded C. William Doerr who retired 
after 42 tate with American Bridge. 





> Francis D. Holden has been appointed 


manager of sales of Macwhyte Comp 


> Robert O. Frick has recently been 


Trade Personals 


pointed advertising manager of Phila 


delphia Gear Works. 


> Jack L. Mershon has been appoi: 
sales manager for Southwest Industri 
Inc. 


> Edward J. Mahoney, Jr., has be« 


elected a vice president of Bechtel Inte: 
national Corporation and of Compani 


Bechtel, S. A. 


> Frank Creden has joined the staff of 
advertising 


Ruthrauff & Ryan, Inc., 
agency, New York City. 


> Hal Farmer has been appointed to t! 
staff of sales nengeners of Oil Base, Inc 
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LINE PIPE COUPLINGS A.P.!. 
¥g” to 12” — Seamless and 
Special Processed — Black or 


os TUBING COUPLINGS A.P.!. 
° 4” Seamless ¥,” to 12” — Seamless or 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.1. 
%," to 3.” — Seamless 





CASING COUPLINGS A.P.!. 

42” to 133/4”—Long or Short 
as rng? COUPLINGS 

Ya” — Seamless 


othe nie DRIFTED A.1.S.1. 


Special Processed 
DRIVE PIPE COUPLINGS 
a,” to 12” — Seamless or 
Special Processed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 
Baltimore, Md.—Ted Barto, 2301 No. Charles St. 
Chicago, IIl.—Harry A. Jay, Suite 1090, Old Colony Bldg. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave 
Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 
Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 
Los Angeles, Cal.—James A. Riordan Co., 


1400 Santa Fe 


Milwaukee, Wis.—M. A. Nelson Co., 3347 N. 97th St. 
Minneapolis, Minn.—Lin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 


Newark, N. J.—lIra L. Rothenberg & Assocs., Industrial Office 
Bidg., 1060 Broad St. 


New York, N. ¥.—Max Rothenberg, 11-05 38th Ave., 
Long Island City 

Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave 

Richmond, Va.—P. C. Abbott & Co., 

St. Louis, Mo.—Mike A. Boyle Co., 

San Francisco, Cal.—Earl H. Jones & Co., 

Seattle, Wash.—Earl H. Jones & Co., 819 Thomas St. 


15 E. Franklin St. 
1112-18 Hamilton Ave 
1150 Folsom St 


“WHEELING MACHINE 


- PRODUCTS | 


COMPANY 


WHEELING, WEST VIRGI NIA 
Factories at WHEELING, Ww yA. 

















OVER A BARREL ON a 
EMULSION BREAKING @ 


irch f° f 


Sw 


@ If emulsion breaking chemicals have you over 
a barrel . . . as to treating cost, handling, or re- 
sults... check now with your Visco Man. Or, 
call MAdison 0433...or write Box 6826, Houston. 


We know that a fast, effective Visco formula 
can be fitted to your problems...and will make 


everybody happy (including us). 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby * Houston 5, Texas 
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@ Machinery 
@ Supplies 
@ Services 


(1) SIMPLIFIED FILTER 


Luber-finer, Inc., has announced pro- 
duction of two new Luber-finer units, 
models 500-C and 750-C. The models, 
new in the filter industry, were designed 
to provide simplified, faster pack replace- 
ment by use of a clamping ring utilizing 
a single-bolt closure. They have positive- 
sealing “O” ring type gaskets to insure 
leak-proof lid closure at all operating pres- 
sures. 


Circle number (1) on reply card. 


(2) TRANSDUCERS 


Baldwin-Lima Hamilton Corporation is 
producing SR-4 devices for use in auto- 
mation. The Baldwin SR-4 devices that 
may be considered as transducers now in- 
clude (1) load cells for sensing variations 
of tensional and compressional loads 








(some can be used for both), (2) pressure 
cells for sensing variations of gas or liquid 
pressure, (3) differential pressure cells, that 
can be used to sense variations in gas or 
liquid flow through an orifice plate in a 
pipe, for example, and (4) torque pickups 
which sense variations of torque or power 
in a rotating shaft by the amount of strain 
in the shaft. 


Circle number (2) on reply card. 


(3) BACK-OFF TOOL 


Safety Engineers Tool Company is pro- 
ducing a new tool for the backing-off of 
stuck sucker rod strings in oil wells. Called 
the Curtis Safety Backoff Tool, it was 
designed to eliminate stripping jobs and 
can do in five minutes what a crew of four 
men might take hours to complete, if rod 
wheels or hand wrenches were used. There 
are two models of the tool. One is used 
with an endless rope from a cathead sup- 
plying the power and the other to be used 
with pneumatic or hydraulic power tongs. 
Outstanding advantages of the tool are its 
safety to operator and the speed of re- 
moving a string of stuck rods. 


Circle number (3) on reply card. 
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For more information on items described 


here in brief, use the handy reply card 


and circle the corresponding numbers 


(4) SHAFT SEAL 


New England Tank & Tower Company 
has developed a side drive mechanical 
shaft seal that can be repaired, replaced, 
or converted to a conventional stuffing box 
while under a full head of pressure. This 
design incorporates a secondary seal that 
temporarily seals off the tank while the 
mechanical shaft seal is being serviced. 
The annular area occupied by the mechan- 
ical seal permits quick substitution of a 
conventional stuffing box for the mechani- 
cal seal. 


Circle number (4) on reply card. 


(5) MUD STILL 


Geophysical Machine Works has de- 
signed the Fann model 54 mud still to 
determine the oil, water, and solids con- 
tent of oil emulsion muds. A test may be 
completed in less than 20 minutes under 
normal conditions. Instrument is 13 in. 
high, 7 in. deep, 6 in. wide, and weighs 
14 Ib. 


Circle number (5) on reply card. 


(6) SPEE/GEE 


Brooks Rotameter Company is produc- 
ing the Spee/Gee for rapid and accurate 
determination of liquid densities for con- 
tinuous sampling and other processing 
services. A non-spin hydrometer in a spe- 
cial enclosure is placed so that fluid spe- 
cific gravity may be read at all times. Unit 
features Brooks full-view safety shielding 
and side plate construction. 


Circle number (6) on reply card. 


(7) COATINGS 


Teflon dispersion coatings may be 
bonded to any metal having a melting 
point over 750 F, except copper, by means 
of special primers and process developed 
by E. I. du Pont de Nemours & Company, 
Inc. The primer and finish coats are fused 
at a temperature of approximately 700 F 
after having been applied by spray. 


Circle number (7) on reply card. 


(8) MAGNESIUM ANODE 


Dow Chemical Company has intro- 
duced galvomag, a new magnesium anode 
material supplying 20 to 30 per cent more 
current than other conventional magne- 
sium anode alloys. Magnesium anodes, be- 
cause of the inherent electrochemical 
properties of the material, are used sacri- 
ficially to protect steel pipe line and other 
underground steel structures from corro- 
sion. 

Circle number (8) on reply card. 


(9) FILTER CARTRIDGE 


The Hilliard Corporation is producing 
a new filter cartridge having increased fil- 
tering area, low pressure drop, and high 
dirt storage capacity. The cartridge is 
available in two types, F-718 and FW-718, 
similar in construction but permitting dif- 
ferent methods of installation. 


Circle number (9) on reply card. 


(10) HYDRAULIC HOSE 


A new prototype high pressure hy 
draulic hose designed to operate at 3000 
psi and at temperatures never before de 
manded in hydraulic system has been an 
nounced by Resistoflex Corporation. Be 
cause of its complete chemical inertness 
the new line known as Fluoroflex-T 
YR700 hose, is designed to withstand all 
presently known synthetic or petroleum 
based hydraulic fluids as well as those 
which may yet be developed at tempera- 
tures over 400 F. 


Circle number (10) on reply card. 


(11) LOCATING BRIDGE 


A new wheatstone and fault locating 
bridge designed for convenient operation 
in the field is offered by Electro-Measure 
ments, Inc. Considered to be the most 
compact fault locating bridge on the mai 
ket today, this instrument is supplied in a 
strong, light-weight case that has been 
completely weatherproofed. 


Circle number (11) on reply card. 


(12) TUBE BENDING 


The Parker Appliance Company’s 
model 824 tube bender, a bench-mounted 
manual bender widely used in fabrica 
tion of metal tubing for fluid-handling sys 
tems, is now available with a new toggle 
clamp for easier and speedier operation. 


Circle number (12) on reply card. 


(13) TEMPERATURE CONTROL 


Mercoid Corporation now has available 
a two-stage temperature control that pro 
vides the advantage of staged operation 
from a single actuating bourdon tube. The 














control incorporates two independently 
adjustable magnetic mercury switches that 
provide for successive stage operation o1 
high-low operation. The controls can be 
furnished in 11 different operating ranges 
They are equipped with external adjust 
ments and a visible calibrated dial. The 
switches are magnetic mercury sealed. 


Circle number (13) on reply card. 
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HERES HOW 


DeZURIK VALVES 


ARE DIFFERENT! 





It takes only a short, easy QUARTER-TURN to 
open any DeZurik Easy-Operating Plug Valve 
WIDE OPEN or close it ABSOLUTELY SHUT. De- 
Zurik's exclusive Eccentric Action provides the 
smoothest, simplest, surest operation of any 
plug valve. 





The unique DeZurik Plug is rubber-faced on 
a rigid metal core. This plug delivers a con- 
forming closure against the metal seat, closes 
100% drip-tight even with solids intervening, 
won't ever distort, needs no reseating, no 
maintenance. 





DeZURIK VALVES will excel in a whole range 
of petroleum process applications: on gasoline 
and diesel fuel loading racks, lube grease lines, 
mud lines, refinery gases and bleeder lines to 
butane and propane kilns. 


In sizes from 2” thru 20”, in all metals, with 
lever, gear or cylinder operators. Also available 
in automatic operated models. Representatives 
in principal cities. Write for details. 


DeZURIK 


SHOWER COMPANY 
SARTELL, MINNESOTA 
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(14) GAS METER 


A new aluminum die-cast gas meter, be- 
lieved to have the biggest capacity per 
pound in the world has been introduced by 
Rockwell Manufacturing Company. In- 
tended for commercial and industrial serv- 
ices, the new large capacity Rockwell 
“No. 4” weighs only 176 pounds as com- 
pared with 600 pounds for Rockwell’s 
cast iron meter of the same capacity and 
working pressure. Designed for working 
pressures up to 100 psi, its overall dimen- 
sions are 33 by 27 by 19 in. 


Circle number (14) on reply card. 


(15) PIPE VISE 


Jaws that grip with “rocking wedge” 
action provide a number of important 
advantages that are said to be exclusive 
with the new Toledo No. 1 Pipe Vise, 
produced by the Toledo Pipe Threading 
Machine Company. The vise has heat 
treated jaws and is constructed for heavy- 
duty use. 


Circle number (15) on reply card. 


(16) SKYTOP RIG 


Skytop Rig Company is producing an 
open-crowned rig, the Skytop. Height to 
which pipe can be pulled above the der- 
rick is limited only by the ability of the 
pipe to remain erect above that point. This 
new rig, designed and built primarily for 
slim hole drilling and deep workover, has 
a 60-ft derrick, and stands pipe back in 














63 ft doubles. The derrick has a working 
hook capacity of 150,000 Ib. The standard 
drawworks is two-speed, double drum, 
with air clutches, torque converter, and 
up to 300 hp prime mover. It is recom- 
mended for slim hole drilling with 24%- 
in. tubing and workovers with %-in. drill 
pipe to 10,000 ft, and for drilling with 
3% in. drill pipe to 5000 ft. The derrick 
is also adaptable for installation on serv- 
ice rigs for rod and tubing service of wells 
to any depth. The unit is trailer mounted. 
Circle number (16) on reply card. 


To obtain more information on products advertised see Page E-41 
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(17) RADIO EQUIPMENT 


The General Electric Company has ap. 
nounced a new line of FM mobile ang 
base station two-way radio communica. 
tion equipment for both 25-54 megacyele 
and 144-174 megacycle land-mobile radio 
services. The line of mobile two-way ra. 
dio communications equipment was spe. 
cifically designed, from microphones to 
speaker, to cover the widely divergent re. 
quirements of the numerous land mobile 
radio services. 


Circle number (17) on reply card. 


(18) SAFE MOTOR 


A new NEMA-specification motor, em- 
bodying every requirement to meet the 
specifications of the National Board of 
Fire Underwriters and carrying the official 
Underwriters’ seal, is being produced by 
U. S. Electrical Motors Inc. It is desig. 
nated as Type E and is made in ratings 
from 1 to 5 hp. This motor is designed to 
operate in extremely dangerous locales 
and is made for Class I, Group D services 
for highly inflammable gases and volatile 
liquids, and Class II, Groups F and G 
for combustible dusts. 


Circle number (18) on reply card. 


(19) CALIBRATION SYSTEM 


A new Flowmeter Calibration System 
based on time and weight measurements 
with a standard Baldwin SR-4 Load Cell 
is announced by Baldwin-Lima-Hamilton 
Corporation. The instrument is a specially 
designed indicator-controller in which 
electrical indications of weight from the 
load cell start and stop a timer automati- 
cally at two pre-set weights of liquid after 
it flows through the flowmeter to be cali- 
brated into a tank supported by the load 
cell. 

Circle number (19) on reply card. 


(20) MULTIPLE BRANCH TEE 


A Tube-Turn multiple branch tee with 
integral extruded outlets has been intro- 
duced by Tube Turns, a division of the 
National Cylinder Gas Company. It 
makes possible a sound and economical 
solution to many header problems in the 
petroleum, chemical, and power fields, and 
can also be used advantageously in the 
fabrication of piping for air. conditioning 
and radiant heating systems. The new tee 
is especially useful where branch outlets 
are much smaller than run pipe. 

Circle number (20) on reply card. 


(21) ROTO-SHELF COOLER 


A new Roto-Shelf Cooler. developed by 
Buflovak equipment division of Blaw- 
Knox Company, greatly reduces the space 
required for continuously cooling and 
solidifying sulfur. Other products with 
similar properties may also be solidified by 
the new equipment. The Roto-Shelf Cooler 
consists of several circular trays mounted 
on a vertical drive shaft, each tray operat- 
ing as a separate cooler. 


Circle number (21) on reply card. 


(22) THREAD COMPOUND 

Fel-Pro C-5 “Hi-Temp” Thread Com- 
pound for stainless steel and high tem- 
perature applications up to 1800 F, now 
embodies advancements resulting from 
over seven years of field experience an 
engineering research, according to the 
Felt Products Manufacturing Company. 
Fel-Pro €-5 is now being widely used to 
prevent galling and seizing of studs, bolts 
and threaded assemblies, and as a preven- 
tive for galvanic pitting of stainless steel. 
Circle number (22) on reply card. 
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(23) VAPO-GARD 


The Enardo Manufacturing Company 
has announced the manufacture of a new 
tank valve called the 770 Vapo-Gard. The 
new valve is of die-pressed steel construc- 
tion, has a pressure-energized sealing gas- 
ket, and incorporates many new safety 
features. 

Circle number (23) on reply card. 


(24) PUMP BODY 
A new high pressure fluid pump body 
designed by 20th Century Manufacturing 
and Supply Company is suited for hydrau- 
lic fracturing, chemical ‘acidizing and 
cementing of oil and gas wells. Made of 
forged steel, it was designed to increase 
production and hold down rig time. 
Circle number (24) on reply card. 


(25) OXYGEN ANALYZER 


Arnold O. Beckman, Inc., has an- 
nounced an addition to its line of oxygen 
analyzers. The new instrument—desig- 
nated the Model C2P oxygen analyzer—is 
particularly designed for applications re- 
quiring a quick, simple, accurate means 
of measuring oxygen with a portable in- 
strument. 


Circle number (25) on reply card. 


(26) TURBINE ENGINE 


Solar Aircraft Company is manufac- 
turing the 500-hp Jupiter gas turbine en- 
gine. The Jupiter is designed specifically 
for long life with relatively low rotative 
speeds and moderate stresses. Engine 
weighs about 134 lb for each horsepower 
produced, has a full load specific fuel 
consumption of 0.90 pb per hp-hr. 


Circle number (26) on reply card. 





Eliminate Costly 
| PARAFFIN Removal 
Methods with... 





HOLDS PARAFFIN 
IN SUSPENSION 


from 


FORMATION to REFINERY 








BRAKESOL is ECONOMICAL, prevents 
or removes Paraffin from the tubing, 
flow lines, tank bottoms and pipe lines. 
Effective on both asphalt and mixed 
base paraffin. 


BRAKESOL is 
SAFE, won't harm 
skin; fire hazard 
is minimized. 
Sold only through 
supply stores. 
Complete service 
supplied by our 
Sales Engineers. 
Contact your local 
supply store. 


WRITE FOR FREE 
DESCRIPTIVE FOLDER 


BRAKESOL, Inc. 


P.O. Box 9506 Oklahoma City, Okla. 
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(27) EXPANSION JOINTS 

Rubber expansion joints specially de- 
signed for use with piping and flanges 
made by Haveg Corporation and The 
Duriron Company, Inc., have been an- 
nounced by The Garlock Packing Com- 
pany. These expansion joints are made of 
a high-grade rubber compound combined 
with plies of sturdy cotton duck and re- 
inforced with steel wire. 


Circle number (27) on reply card. 


(28) NONUPLEX PUMP 


Aldrich Pump Company announces the 
availability of its new line of 6-in. stroke 
Nonuplex Direct Flow pumps for heavy 
duty pumping applications. These 9-plun- 
ger reciprocating pumps offer advantages 
of positive displacement, high speed op- 
eration, compact construction, inter- 
changeability of parts, low maintenance, 
and minimum discharge variation. 

Circle number (28) on reply card. 


(29) D8 TRACTOR 


A new D8 Tractor—offered in two 
models—has been introduced by Caterpil- 
lar Tractor Company. The two D8 models 
have different drives—a torque converter 
(Series D) and a direct drive (Series E)— 
making this established earthmoving work- 
horse even more versatile on construction, 
mining, logging and agriculture jobs. 

Circle number (29) on reply card. 


(30) STEEL-CORE WIRE ROPE 


Roebling is producing a new line of 
wire ropes, with steel cores, said to have 
15 per cent greater strength than the 
strongest grade marketed heretofore. The 
new rope will be manufactured primar- 





GOING FISHING? .. 


























© Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 





PERFORMANCE. 










lusing the. fl nha 


‘WSTANTANEOUS!® 


Git MOAN An wt WA NY 
THERMIT PROCESS! 


OKLAHOMA CITY 
Phone MElrose 7-2426 
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New Equipment 





ily in preformed constructions and is de 
signed to allow the handling of heavic 
loads for longer periods, as well as th: 
drilling of deeper wells. 


Circle number (30) on reply card 


(31) TACHOMETER 


A redesigned circuit is now put in 
Metron single range and triple rang 
tachometers. Under normal conditio 
this new electrical circuit is said to lengtt 
en the life of these tachometers abot 
five times. The new electrical circuit i 
linear with single and multiple rang 
indicators that can be calibrated in any 
units per time. 


Circle number (31) on reply card 


(32) FLOMAX 8 


The Marine Products Company has 
introduced Flomax 8 two-inch self-prim 
ing centrifugal pump. In cast iron con 
struction this new unit weighs 74 lb and 
delivers 8400 gal per hr at 25 ft total head 
including a 10 ft suction lift. The Flomax 
8 is powered by a four-cycle Briggs and 
Stratton engine with remote throttle con 
trol. 


Circle number (32) on reply card 


(33) TWIN SEAL 


The Kerotest Manufacturing Company 
of Pittsburgh, Pennsylvania, has recently 
announced an improved model of the twi 
seal, a non-lubricated plug type valve. The 
valve is primarily designed to afford 
vapor-tight shutoff of both valve port 
when handling volatile liquids and gases 
However, it has application handling al 
types of petroleum products. 

Circle number (33) on reply card 


ARMSTRONG BROS 


Better PIPE TOOLS 


PIPE CUTTERS 


“ARMSTRONG BROS.” Three wheel and 
Standard wheel and roller Pipe Cutters are 
quality cutters throughout... built to 
years of good service. 


“ARMSTRONG BROS.” drop forged Pipe 
Cutters are built for lifetime service with 
l-piece drop forged steel heat treated body 
and a replaceable hardened steel nut to take 
up the wear and thrust to handle screw. . sed 
either as l-wheel (with 2 rollers) or 3-wheel 
(for close quarters). 

“ARMSTRONG BROS.” Knife Blade Cutter 
Wheels are machined from special alloy tool 
aie steel properly heat treated. They 
eut rapidly and easily, hold thei: 
keen edge. 


give 









ion tor 
‘atelog 
ARMSTRONG BROS. TOOL CO 


“The Tool Holder People” 
5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL 
aE 
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New Equipment 
(34) NEW ATTENUATOR 


A new tri-plate variable attenuator has 
been developed by Sanders Associates, 
Inc., for use in coaxial lines. Tri-plate 
constructions makes use of a movable 
resistive card sandwiched within a new 
type of printed circuit transmission line. 


Circle number (34) on reply card. 





(35) CHART PAPER 


Perfection of a new type chart paper 
with special properties that improve the 
legibility of instrument records has been 
announced by The Foxboro Company. 
The new Humitex circular and strip charts 
are printed under controlled humidity 
conditions on a white sulphite sheet, 
meeting rigid standards of uniformity. 


Circle number (35) on reply card. 





(36) MECHANICAL SEALS 


A new type BJ mechanical seal for high 
pressure boiler feed pumps designed to 
stop liquid loss, reduces heat loss and 
requiring no operating adjustment, is an- 
nounced by Byron Jackson Company. 
These seals are now in operation in a 
number of high pressure, hot water pump- 
ing operations. 

Circle number (36) on reply card. 


(37) AIR FILTER 


The model F-1 air filter, recently de- 
veloped by Conoflow Corporation, was 
designed for filtering air in pneumatically 
operated apparatus such as instruments, 
air tools, and spray painting equipment. 
Of all-brass, it has a center-bolt design 
for easy removal of filtering element. 


Circle number (37) on reply card. 








Efficient, Self-Sufficient 


WISCONSIN- 
POWERED 


Pumping 

— Unit 
on Duty in 
Cattle Country 





2-cylinder 
7 to 15 hp. 





V-type 4-cylinder 


15 to 36 hp. 


Corporation 


MILWAUKEE 46, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


Here is a Wisconsin-Powered oil pumping unit 
that is as efficient as it is neat. A standard 
Model AKND single cylinder Wisconsin Heavy- 
Duty Air-Cooled Engine operates a Goulds 
Reciprocating pump, delivering dependable, 
all-weather service the year ’round. 


WISCONSIN MOTOR 









































This installation is typical of the extremely 
compact, self-sufficient, foolproof Wisconsin- 
powered pumping units extensively used in oil 
field service. The unit shown above is working 
in the rich, active Little Chief Field of Okla- 
homa, where new, prolific producers are being 
developed. This is primarily cattle country and 
it is hazardous to have surface waste oil accu- 
mulations, so all oil is treated and re-treated 
— and it is in connection with this operation 
that this rugged Wisconsin-powered pumping 
unit is used. 


Wisconsin Air-Cooled Engines used in heavy- 
duty oil field service are equipped with Stellite 
Exhaust Valves and Valve Seat Inserts and 
positive type Valve Rotators, assuring long 
engine life and lowest cost maintenance. Let 
us tell you about many other special oil field 
features. 


More oil field utility units are powered by 
Wisconsin Heavy-Duty Air-Cooled Engines 
than any other make within a 3 to 36 hp. range 
— dominant preference that is based on actual 
performance records. You can’t do better than 
to specify “Wisconsin Power” for your oil 
field equipment. 





WRITE TO HARLEY SALES CO, 
619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
2420 McKINNEY AVENUE ® HOUSTON, TEXAS 

$0$ SOUTH MAIN STREET © WICHITA, KANSAS 





OM FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 











(38) MINERAL WOOL 


A new, white insulating-finishing ce- 
ment, said to be the whitest mineral wool 
cement now available, is announced by the 
Baldwin-Hill Company. Called Super 
Powerhouse Cement, the new material 
provides both insulating properties and 
a smooth, white finish when applied alone 
or over regular insulating cement, block, 
blanket and other forms of thermal insula- 
tion. 


Circle number (38) on reply card. 


(39) BARREL HOOK 


A new all-position barrel hook has been 
added to the safety tool line of Ampco 
Metal, Inc. This utility tool has a sliding 
ring which can be locked between links, 
This feature allows the drum to be either 
lifted or tilted for emptying. Overall length 
of the hook is reduced from 47 to 42-in,, 
providing for greater head-room when 
— or unloading drums from storage 
racks. 


Circle number (39) on reply card. 


(40) DRILLING MAST 


Emsco Manufacturing Company has 
designed and built the B-127 portable 
drilling mast. The mast is of open-faced 
design and has a 416,000 Ib nominal gross 
capacity. It is designed to provide maxi- 
mum portability, along with a sound, 
rigid structure. 


Circle number (40) on reply card. 


(41) AIR-OPERATED PUMP 


A new Hills-McCanna pump that takes 
its power from a double acting air cyl- 
inder has been announced. Designed for 
use in the metering and proportioning of 
small volume flows, the “UP” pump util- 
izes the same liquid end components as 
the series “UM” Hills-McCanna pumps 
—- that plant air supplants a motor 

rive. 


Circle number (41) on reply card. 


(42) ROLLER KELLY BUSHING 


Baash-Ross Tool Company has an- 
nounced an important advancement in the 
design of its 2RS (for square kellys) and 
2RH (for hex kellys) roller kelly bush- 
ings. In place of the bronze sleeve bear- 
ings formerly used between the rollers 
and the pins upon which they rotate, each 
large roller now rotates upon individual 
roller bearings. 


Circle number (42) on reply card. 


(43) COMPARISON BRIDGE 


Southwestern Industrial Electronics 
Company has announced a new model 
of its comparison bridge, to be designated 
the E-2. The instrument can now be op- 
erated by means of an optional foot 
switch, as well as by the conventional 
push button. An addition to its use as a 
comparator and go-no-go gage, the E-2 
may be combined with a decade box to 
make quick measurements of absolute 
values. 


Circle number (43) on reply card. 


(44) WATER PRESSURE UNIT 


The EPCO pumper, designed by East- 
man Pacific Company, is a complete unit, 
including power supply, pump, and filter 
for supplying fresh or salt water at 300 
psi at the rate of 7 gpm. Model GMS, 
powered with a 1.6 hp gasoline engine 
weighs 30 lb and is easily portable. 

Circle number (44) on reply card. 
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To obtain more information on products advertised see Page E-41 
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Literature 








@ Brochures 
@ Bulletins 
@ Catalogs 


(45) BLADES 


International hydraulic Bullgrader and 
bulldozer blades matched to International 
T-6, TD-6, T-9, TD-9, TD-14A and 
TD-18A crawlers are described in a 24- 
page catalog published by International 
Harvester Company. The bulldozer blade 
assembly is solid welded without pin con- 
nections, providing a rigid, level blade. 
The Bullgrader blade, connected by pins 
to the main frame, may be horizontally 
angled or vertically tilted. 


Circle number (45) on reply card. 
(46) AIR POWER SYSTEM 


A new engineering service bulletin, A 
Better Air Power System, is available from 
Ingersoll-Rand Company. It points out 
that power losses in compressed air lines 
are sometimes as much as 30 to 50 per 
cent and describes how to go about finding 
out if more air is being wasted than the re- 
pair and renovation of the distribution 
system would cost. 


Circle number (46) on reply card. 


(47) G-E BUYER’S GUIDE 


The 1955 edition of the G-E Instrument 
Transformer Buyer’s Guide, containing 
basic, up-to-date information on the com- 
plete General Electric line, has been pub- 
lished. The 100-page publication, desig- 
nated GEC-1028, contains ratings, ASA 
accuracy classifications, and prices of. all 
Standard G-E indoor and outdoor poten- 
tial and current transformers. 


Circle number (47) on reply card. 


(48) SWITCHGEAR 


Metal-clad switchgear rated 2.4 kv to 
13.8 kv and 50 to 500 mva is described in 
General Electric Bulletin GEA-5664C. 
Four-color 52-page publication includes 
detailed discussion of applications, in- 
stallation, maintenance, advanced design 
features, accessories, etc. Bulletin gives 
tables, foundation data, and guide form 
specifications. 


Circle number (48) on reply card. 


(49) THERMOCOUPLES 


A new edition of their 56-page Bulletin 
P1238 on thermocouples and pyrometer 
accessories has been published by The 
Bristol Company. The bulletin contains 
extensive engineering data on the selection 
and installation of the proper types of 
thermocouples, wells, head assemblies, 
and other pyrometer accessories. 


Circle number (49) on reply card. 
(50) UNIMOUNT MOTORS 


A multicolor bulletin, graphically il- 
lustrating the improved types of U.S. ver- 
tical solid shaft motors, has been pre- 
pared by U.S. Electrical Motors Com- 
pany. It includes Unimount vertical mo- 
tors in ratings from %4 to 400 hp in grease 
and oil lubricated types. Cross-sectional 
views portray the details of design and 
Many special features are presented. 


Circle number (50) on reply card. 





For more information on items described 






here in brief, use the handy reply card 
and circle the corresponding numbers 


(51) MARINITE 


Marinite For Driers, Ovens, Breech- 
ings and Housings is a new 16-page, illus- 
trated booklet just issued by Johns-Man- 
ville. The booklet gives handling and 
working recommendations; construction 
and fabrication suggestions; data on physi- 
cal and thermal properties; and, many 
photographs showing how Marinite is be- 
ing used by the textile, food, plastics, ap- 
pliance, electronics and petroleum in- 
dustries. 


Circle number (51) on reply card. 


(52) BRAZING MANUAL 


The Air Reduction Sales Company has 
published a 24-page brazing manual. It is 
especially concerned with the application 
of the major brazing methods in joining 
metals using silver alloys and filler metals, 
fluxes, and gas atmospheres. 


Circle number (52) on reply card. 


(53) PRESSURE CONTROLLER 


Bulletin 7404 issued by Minneapolis- 
Honeywell Regulator Company describes 
the Honeywell indicating furnace pressure 
controller and its uses in measuring and 
controlling furnace operation. 


Circle number (53) on reply card. 


(54) RELIEF VALVES 


A new 20-page catalog, No. 5200, de- 
scribes and illustrates the Cochrane multi- 
port relief valve. Publication also de- 
scribes service records established by mul- 
tiport relief valves. Three styles of valves 
are illustrated, together with construction 
features. 


Circle number (54) on reply card. 


(55) SPECTROMETER 


Data Sheet 10.16-19 describes the RIDL 
model 2300 scintillation spectrometer, 
made by Radiation Instrument Develop- 
ment Laboratory and its use with the 
Brown ElectroniK strip chart potentiom- 
eter to provide ‘a completely automatic 
scintillation spectrometer. 


Circle number (55) on reply card. 


(56) PROCESS PUMPS 


A new bulletin on Type HMC, integral 
seal process pumps, single stage vertical 
split, has been issued by Worthington Cor- 
poration. It furnishes information on re- 
finery HMC process pumps with integral 
mechanical seal. 


Circle number (56) on reply card. 


(57) AIR, GAS DRILLING 


A new service manual published by 
Shaffer Tool Works outlines the principal 
feaures of air and gas drilling proce- 
dures, shows typical installation hook-ups, 
gives case histories of gas-drilled wells in 
the Farmington, New Mexico, fields and 
air-drilled wells in the Ventura, Califor- 
nia, fields. In addition, it contains a sec- 
tion on reverse circulation drilling. 


Circle number (57) on reply card. 
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(58) MINERAL SHOT 


A four-page, two-color technical bul! 
letin published by Baldwin-Hill Company 
describes the characteristics and perform 
ance of the company’s non-metallic, dust 
less Mono-Kleen mineral shot for blast 
cleaning. 


Circle number (58) on reply card 


(59) OAKITE CLEANER 


Oakite Compound No. 85, designed to 
remove hard carbon, iron oxide, and sul 
fide deposits from towers and heat ex 
changers, is the subject of a service report 
recently published by Oakite Products 


Circle number (59) on reply card. 


(60) FILTRATION 


The first in a series of news bulletins on 
porous media and filtration engineering 
has been published by the Pall Filtration 
Companies. Named “Poro-Scope,” the 
new bulletin will be published bi-monthly 
for research, design, development, and 
process engineers. 


Circle number (60) on reply card 


(61) FLOW INDICATORS 


Data Unit No. 253 describes, illustrates 
and gives specifications on Jerguson Gage 
and Valve Company’s line of transparent 
and reflex sight flow indicators for use on 
any pipe line % to 2 in. NPT. 

Circle number (61) on reply card 


(62) GAS COMPRESSORS 


Joy Packaged Gas Compressors has 
been issued by Joy Manufacturing Com 
pany. The eight-page, two-color bulletin 
No. A-94, shows illustrations of several 
gas compressors in operation in such duties 
as gas-gathering, repressuring, and gas 
Iffting. 

Circle number (62) on reply card 


(63) WROUGHT IRON 


Wrought Iron Pipe Catalog, a 52-page 
manual has been published by the A. M 
Byers Company. It contains technical in 
formation required by architects, engi 
neers, piping contractors, builders, main 
tenance superintendents. 


Circle number (63) on reply card 


(64) PIPELINING 


Profitable Pipelining is the title of a 12 
page booklet produced by Caterpillar 
Tractor Company. Features in the book 
let are large photographs depicting all 
phases of pipe line operation including 
clearing, stringing, ditching, lowering-in 
and backfilling. 


Circle number (64) on reply card 


(65) CATALYST 


The Davison Chemical Company di 
vision. of W. R. Grace & Company has 
issued revised product data sheets on 
powdered and pelleted vanadia oxidation 
catalysts and on indicating silica gel. 


Circle number (65) on reply card 
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Trade Literature 


(66) LIQUID METERING 


A six-page bulletin (O. G. 454) issued 
by Rockwell Manufacturing Company de- 
scribes Rockwell methods of industrial 
liquid metering with multistage quantity 
control valves, which are available in iron, 
steel, 316 stainless and bronze. 

Circle number (66) on reply card. 


(67) AMERCOAT NO. 87 


Amercoat Corporation has published a 
bulletin describing Amercoat No. 87 vinyl 
mastic which can be applied at thicknesses 
up to 10 mils in one coat. It is designed to 
give a continuous coating over rivets, 
welds, angles, and edges which are difficult 
to coat with thinner materials. General, 
physical, and chemical properties are given 
with a guide for ordering. 

Circle number (67) on reply card. 


(68) CHEMPUMP 


Chempump Bulletin 1010 presents de- 
tailed data on the expanding line of seal- 
less, leakproof Chempump centrifugal 
pumps. In 16 pages, it gives information 
on sizes, horsepowers, heads, and capaci- 
ties, dimensions, materials of construc- 
tion, design data, construction features 
and direct user benefits. 

Circle number (68) on reply card. 


(69) DUCTILE IRON 


International Nickel Company has pub- 
lished Bulletin DI-25 on ductile iron — the 
cast iron that can be bent. This 30-page 
illustrated booklet includes case histories, 
specification tables for the seven main 
types of ductile irons, and charts compar- 
ing mechanical properties. 

Circle number (69) on reply card. 





~ No-glare, easy reading — 
the oil industry’s favorite for years... 





ANCHOR 
CHROME CLAD 
STEEL TAPE 






(70) SANTOLENE 


Santolene C, Monsanto Chemical Com- 
pany’s “single treatment” rust and cor- 
resion inhibitor for petroleum products, is 
the subject of a booklet published by the 
company’s organic chemicals division. 

An ashless organic liquid, the material 
is designed to prevent rust and corrosion 
problems in clean petroleum products at 
concentrations of from 10 to 40 parts per 
million, depending on the corrosiveness of 
the product. 


Circle number (70) on reply card. 


(71) SINTERED BRONZE 


Facts about sintered bronze’s use in pe- 
troleum and natural gas processing and 
bulk handling are available to the indus- 
try in a 16-page catalog published by the 
Permanent Filter Corporation. The cat- 
alog includes basic information of porous 
bronze as a filtering medium, engineer- 
ing data on filters already being produced 
for fuels, oil, and hydraulic fluids used in 
conventional, jet and rocket aircraft, plus 
ground applications in the aircraft and 
other industries. 


Circle number (71) on reply card. 


(72) LERO!I ENGINES 


Le Roi division, Westinghouse Air 
Brake Company, has published, a bulletin 
describing and illustrating the 115- to 
410-hp Le Roi L3000; H2000, and F1500 
engines. The eight-page bulletin uses cut- 
away views and photographs to show ad- 
vanced features such as modern valve-in- 
head design. 


Circle number (72) on reply card. 





Jet black markings on the Lufkin ‘‘Anchor’’ Chrome Clad are bonded 
to the tempered steel line and stand out sharp and clear against the 
no-glare, chrome-white background. The ‘“‘Anchor"’ is strong, and 
durable too, because the line is built up with a series of platings for 
extra protection and strength. Genuine leather, mahogany-colored, 
is hand-stitched over rust-resistant metal case liner. Folding flush 
handle opened by push pin. A fine tape combining strength, durabil- 
ity, accuracy and beauty. Available with graduations either in feet, 
10ths and 100ths; or feet, inches and 8ths. 


BUY [uF KIN 


TAPES > RULES 


361 


* PRECISION TOOLS 


FROM YOUR SUPPLY STORE 
THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
132-138 Lafayette St., New York City * Barrie, Ontario 
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(73) CRANE-EXCAVATOR 


Bulletins combining complete descrip- 
tions and specifications of the Wayne 
full 34-yd crane-excavator have been re- 
leased by the Wayne shovel and crane di- 
vision of the American Steel Dredge Com- 
pany, Inc. In addition to specifications 
and lifting capacities, Bulletin No. 424 
describes features of the model 70 
crawler-mounted Wayne machine. Bul- 
letin No. 425 contains specifications, lift- 
ing capacities, and overall dimensions of 
the 50A and S50B truck-mounted Wayne 
models. 


Circle number (73) on reply card. 


(74) WIRE ROPE 


A new bulletin “Ropeology,” has been 
published by MacWhyte Company, de- 
scribing special uses for wire rope. They 
include a new cable type overhead con- 
veyor system, an automatic safety device 
for scaffold workers, a test of tires, logging 
operations, handling steel bar stock, boat 
slings, and well drilling. 

Circle number (74) on reply card. 


(75) ALNOR THERMOMETER 


The Buchen Company has released Bul- 
letin 1465 describing the new Alnor dis- 
tant reading thermometer. It is a compact 
panel instrument designed to bring many 
readings from widely scattered tempera- 
ture zones to a central point — from as far 
as 1000 ft away. 


Circle number (75) on reply card. 


(76) TUBING 


Bulletin 414, published by Spang-Chal- 
fant, describes its line of extreme tub- 
ing. Uses of the tubing in producing strings 
in deep high-pressure wells are illustrated. 

Circle number (76) on reply card. 


(77) SERVICE MANUAL 


Shaffer Tool Works has compiled and 
published an informative 36-page service 
manual on the installation, maintenance 
and servicing of Shaffer hydraulic cellar 
control gates, Shaffer hydraulic power 
units and Shaffer hydraulic panels. Man- 
ual is illustrated with cutaway views, ex- 
ploded parts illustration, and hook-up dia- 
grams. 

Circle number (77) on reply card. 


(78) PARKERSBURG UNITS 


The Parkersburg Rig and Reel Com- 
pany has published a booklet on its 
Hyreco processing units. Described and 
pictured are stabilizer, PQ hyreco units, 
cold separation units, knockouts, ete. 
Colorful booklet has photographs, flow 
diagrams and graphs. 

Circle number (78) on reply card. 


(79) CARE OF VALVES 


Bulletin V-218 Rev. 1 has been pub- 
lished by Rockwell Manufacturing Com- 
pany to give instructions on lubricating 
and servicing Rockwell-Nordstom valves. 
Step-by-step directions, illustrated with 
photographs, are given. 

Circle number (79) on reply card. 


(80) DRILLING MUD THINNER 


A bulletin has been released by Baroid 
Sales division giving information con- 
cerning the use of its tannin drilling mud 
thinner, Man-Tan. General specifications, 
major advantages, and data on wells 
drilled are given in the four-color bulletin. 


Circle number (80) on reply card. 
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Trade Literature 


(81) RETARD ACID 
Dowell, Incorporated, has published 








a “The Acidizer,” discussing increased pro- 
re- duction obtained by retreatment with re- 


di- tarded acid. Problems, methods, and re- 
sults are given. Photographs show the 


as action of regular and retarded acid on a 
124 concrete block. 

70 Circle number (81) on reply card. 

ul- 

, [| (82) AUTOMATIC CONTROLS 

of Zenith Electric Company has pub- 
yne lished a bulletin giving its complete line 


of automatic control equipment. Draw- 
ings and specifications are given for each 
unit. 

Circle number (82) on reply card. 


rm (83) STAINLESS STEEL 


de- 

ley Complete details on Carpenter 7Mo 

on- stainless tubing and pipe are contained in 

ice anew product bulletin issued by the alloy 

ing tube division of The Carpenter Steel Com- 

oat pany. The alloy is described by analysis, 
physical characteristics, and mechanical 
properties. 


Circle number (83) on reply card. 


(84) FAN BULLETIN 





ul- 

—s Details on cooling tower and heat ex- 

act changer fans manufactured by the Hart- 

ny zell Propeller Fan Company are included 

ra- in bulletin A-111A. Among the features 

far are specifications and construction details 
on the tapered-blade design now being 
used on Hartzite plastic fans in 14- to 20-ft 
diameters and on a new line of plastic- 
impregnated wood blades for fans in the 

| same size range. 
4 Circle number (84) on reply card. 
= (85) POWER EQUIPMENT 


ee Company has published a o ° e 
anpite sandard tines of power tame: | 2Q Bell Holes Like This in One Day 
nd able, Book contains information for the | WEth a SHERMAN POWER DIGGER! 


ice engineer or layout man in selecting stand- 

ea = nsec ph el 9 nage or hd “Pay for themselves faster than most of our other equipment!” 
ver line at chain. ee ee That’s what R. Mannino & Sons, Westfield, New Jersey general 
an- contractors say about their Sherman Power Diggers. 


Circle number (85) on reply card. 


eXx- A typical Mannino job was for the local gas company. 


ia- (86) MARINE ENGINES Replacement of clamps and seals on gas mains required digging 
Lister marine diesel engines with one a series of bell holes. The Sherman Power Digger reduced 
to six cylinders and 9 to 54 bhp at 1800 digging time for the average bell hole to about fifteen or twenty 
rpm are presented in a 4-page illustrated minutes, making it possible to replace as many as twenty 
Bulletin No. 448 by The National Sup- clamps a day. 
m- ply Company. Design features, acces- 


If you now excavate by hand, or if your heavier equipment 
cannot work in tight spots, you, too, will find the versatile 
Sherman Power Digger practical and profitable. It’s compact, 


its sories, performance curves, and dimen- 
ind sional diagrams are included. 


its, Circle number (86) on reply card. 








“tc. flexible, fast, easy to operate. It digs in a fraction of the time and 
ow (87) PARALLEL SHAFT GEAR cost of manual labor—as deep as 10’ below grade in mud, 
A complete line of parallel shaft gear hard-pan, shale, oiled roads, blacktop and stony ground. 
drives is described in this new 32-page Initial cost of the Sherman Power Digger is surprisingly 
book published by Link-Belt Company. low, maintenance simple and inexpensive. Write today for 
Listed are 39 standard size single, double, the whole story. Ask for Bulletin No. 1615. 
ub- and triple reduction drives, permitting a 
ym- standard ratio selection from as small as 
ing 1.2:1 to as large as 323:1, with horse- 
es. power capacities of over 2000. This book 
‘ith also contains engineering data, including 
simplified horsepower tables, dimensions, Designed, Engineered and ji" i 
and overhung load capacities for selection Manufactured Jointly by 
from the standard line. SHERMAN PRODUCTS, Inc. 
7 Circle number (87) on reply card. Royal Oak, Michigan rw : 
~ (88) ENGINEERING SERVICE aa eiomaeorigaa PRODUCTS, INC. 
ud Southern Operating and Construction . ae ; ROYAL OAK, MICHIGAN 
ns, ‘Ompany has published a brochure de- Patent No. 2,303,852 — i Ss 
iis scribing the engineering and construction Other patents pending ee 
‘in. Services offered by the company. © SHERMAN PRODUCTS INC. 19540 6m ot tl 








Circle number (88) on reply card. 
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Products engineered by National Tank 
Company are so designed that they become 
universal for the task they are appointed 
to do. “Universal” because they are not 
tailor-made to fit only one set of conditions. 
They will do the work on many jobs within 
their rated maximum capacities. 


Many “Firsts” have come from “National” 
— One of the Latest Firsts is the LTX — Low 
Temperature Extraction Unit. 


‘LTX’’ IS A REGISTERED TRADE-MARK 


NATIONAL 


TULSA, 


National LTX Units Produce Maximum Results 
at Minimum Costs: 1. Maximum Pressure 
and Flow Stream Recovery of Stable Distil- 
late. 2. Minimum Water Dew Point of Final 


Gas Stream; Minimum Hydrocarbon Dew 
Point. 


National LTX Units are made in various sizes 
and capacities. 


Write for further information. 


COMPANY 


OKLAHOMA 
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ODERN INDUSTRY uses this time-proven principle where 

the ultimate in strength and endurance are required. 
“Oilwell” uses it to make sucker rods last longer and carry 
higher loads. 

No slower cooling method so completely captures the fine 
grain and optimum properties of alloy steels. Liquid quench- 
ing makes possible both strength to carry load and toughness 
a hg fatigue, while improving resistance to corrosive 
attack. 

Three grades of “Oilwell” rods are scientifically liquid 
quenched—“‘T,”’ “Y” and “W.” These grades vary in alloy 
content and consequently in price, but each has an applica- 
tion to specific service conditions. They are shown in the 
Sucker Rod Comparison Chart which we will be glad to 








furnish without cost upon request. 

“Oilwell” liquid-quenched sucker rods cost you no more 
than comparable grades of other makes which do not have 
the advantage of this extra step in heat-treatment .. . an 
advantage that has been field proven in thousands of wells 
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‘Additives’ Draws Comment 


I would like to thank Mr. C. M. 
Larson for his interesting review of 
“Additives for Fuels and Lubricants,” 
which appeared in the March issue of 
The Petroleum Engineer. 1 am new in 
the petroleum industry and his article 
was particularly useful in giving me an 
overall picture of the additive situa- 
tion. 

Nathaniel L. Remes 


The Pure Oil Company 
Research and Development 
Laboratories 

Crystal Lake, Illinois 


Decimal System Explained 


I have only recently subscribed to 
The Petroleum Engineer, but the time 
has been long enough to appreciate the 
benefits to be derived from the mag- 
azine. 

I notice that your articles are usually 
numbered with what appears to be 
some decimal equivalent to the library 
classification system. Has this petro- 
leum library decimal classification been 
published, and if so, how may I obtain 
a copy? 

James H. Brannigan 
Reed City, Michigan 


Note: We use a form of the Dewey 
Decimal System prepared by Lester C. 
Uren and published in book form by 
the University of California Press un- 
der the title “Decimal System for Clas- 
sifying Data Pertaining to the Petro- 
leum Industry.” Copies may be secured 
from them at $2.50 each. 


Peake Profile Praised 


I was greatly pleased to read the 
Petroleum Profile, this morning, in the 
May issue of my favorite oil publi- 
cation. 

There are a lot of us old Salt Creek 
hands scattered all over the Rocky 
Mountains and other parts of the 
world whose background has some of 
A. W. Peake written on it. I’m sure 
that you will receive many letters from 
Midwest, Edgerton, Casper, and Den- 
ver telling you how much it means to 
read about the man whose name is still 
on street signs and the High School 
Gym at Midwest. 

‘His electric plant still pumps some 
1000 wells—and no one knows how 
much of the 370 million bbl from 
Salt Creek Field has been pumped by 
this method. 

I can remember the dedication of 





the Gym, across the street from the 
High School in 1925, with a well drill. 
ing within 50 ft of the entrance doors, 

Mr. Peake also ramrodded the High 
School lighted football field, which 
was the world’s first lighted field. 
Wheels from all the electric companies 
in the East came out to see the lights 
hung from derricks and tanks that 
were on all sides of the playing area, 
[’m sure that this one part of his Salt 
Creek story would make a very inter- 
esting write up. 

Thank you again for making me 
remember Mr. Peake and all the others 
in the Midwest Refining Company who 
had such a personal interest in those 
of us who were getting our book-lar- 
nin’ at Midwest High. 


Larry Conner 
Denver, Colorado 


‘Best’... Even in Venezuela 


For many years I have been a con- 
sistent reader of your magazine and | 
believe it is the best publication in re- 
gard to the oil industry. It is a great 
and inexhaustible source of informa- 
tion to the petroleum engineer. I wish 
to take this opportunity to congratv- 
late you for all the efforts you have 
made and continue making in provid- 
ing us with a such so good magazine. 

Dr. Guillermo José Salas 


Cia Shell de Venezuela, Ltd. 
Maracaibo, Venezuela, S. A. 


Canadian Student Writes 


Please send me a copy of The Petro- 
leum Engineer editorial index for 1954. 
[ am presently taking my 3rd year of 
Petroleum Production Engineering at 
the University of Alberta and find the 
articles in The Petroleum Engineer to 
be very helpful and interesting. 

I and my fellow students at U of A 
(which by the way is the only college 
in Canada offering a course in Petro- 
leum Engineering) found the Canadian 
Issue (February 1955) to be of special 
interest since we are least vaguely fa- 
miliar with many of the fields and prob- 
lems dealt with therein. The informa- 
tion service via business reply card of- 
fered by Petroleum Engineer is also 
appreciated. 

Thanks for a good quality magazine 
and hoping for more articles on Ca- 
nadian problems in the industry. 


Donald Kesteven. 


Edmonton, Alberta, 
Canada 
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